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ABSTRACTS. 


Geology. 


1. Ancrent CoraL Reers anp Ormrietps. R. A. Jones. Oil Weekly, 1931, 
63 (6), 17, and (7), 19. 


The first part of this paper deals with the structure, mode of life and 
conditions favourable to the colonial growth of coral polyps, with reference 
to the resulting formation of coral reefs. The three main varieties, namely, 
fringing reefs, atolls and barrier reefs, are described together with the popular 
theories as to their formation. Famous examples of fossil coral reefs of various 
ages are given. 

The second part of the paper deals mainly with the Capitan limestone, 
a marine deposit occurring in the Permian basin of West Texas. The massive 
nature, the local profusion of corals and coralline alge, and the existence 
of peculiar depositional features suggest that the limestone represents a fossil 
barrier reef of Permian days. The reef has been traced in outcrop and in 
wells round a large circuit embracing the southern parts of Eddy and Lea 
counties, New Mexico, and the Loving and Reeve's counties of West Texas. 

The part played by pre-existent topographical and structural features in 
determining the location of the Capitan reef is éxemplified by the Bone Springs 
Arch which lies below the reef limestone of the Guadeloupe range. 

Getty Pool of New Mexico is quoted as a “ depositional high "’ due to the 
Capitan reef, whereas the Hendricks Field of Winkler County is a “‘ combina- 
tion depositional and structural high” in which the reef is accentuated by 





folding. The significance of coral reefs in determining the structure of the 
Yates Pool is less marked. C. E. H. 


2. AvTeRaTiIon oF CoMANCHEAN Limestone or Soutn Centra Texas. 
M. A. Hanna. Sed. Petr., 1931, 1, 47—54. 


The discovery of the Luling Oilfield has given increased interest and 
importance to the Comanchean Series, owing to the possibility that other 
prolific oil and gas fields may be contained in them. 

The Series is divided into the Washita, Fredericksburg and Trinity 
formations, and varies in thickness from a few hundred feet around the Central 
Mineral Region to over 5000 ft. in Maverick County. The rocks range from 
unaltered limestones to dolomites and are almost wholly of organic origin 
rather than chemical precipitates. At times they consist largely of foramini- 
fera, while in other cases they are mostly made up of molluscan remains. 

Many core samples from Bexar and Caldwell counties, etc., are described, 
and from evidence thus obtained it is shown that the degree of dolomitization 
has not been governed by the character of their fossil contents. Moreover, 
dolomitization has not been confined to any particular formation, and it is 
shown that porosity is not a function of dolomitization, since certain of the 
dolomites and crystalline limestones are highly porous. A number of photo- 
micrographs of the limestones accompany the paper. G. 8. 8. 
B 








2A ABSTRACTS. 


Field Technology. 


3. Use or Kicx-Orr Cottars. D. R. Baker. Petr. Eng., 1931, 3 (2), 114. 


Kick-off pressure of a gas-lift well depends entirely upon the submergence, 
As the maximum output pressure of a compressor is limited, the tubing depth 
is often determined by the conditions of the surface equipment rather than 
by the conditions within the well. The use of kick-off collars gives the 
operator more control over the kick-off pressure and often makes it possible 
to increase the production of the well by lowering the tubing to a more desirable 
depth. 

Kick-off collars are available for flowing the well either through the tubing 
or the annular space, or for flowing only one way. 

The collars contain one or more ports, each equipped with a valve operated 
by a spring. Gas will pass through the port until the velocity reaches a point 
where the down-stream pressure is so reduced that the valve closes and then 
static pressure keeps the valve closed. 

Two examples are given with calculations to show the effect of flowing 
down casing and up through tubing, and down tubing and up through the 
annular space. 

Where several wells are to be flowed from one gas line, kick-off collars will 
be useful. Ordinarily it will be necessary to have two gas lines, a small, 
high-pressure line for kick-off and a larger line to flow the wells. When 
another well in the system is already flowing, careful regulation is necessary 
to divert the excess pressure to the well that is being kicked off and not allow 
it to blow through the producing well. If kick-off collars are used only one 
gas line will be necessary. 

These collars can also be used on wells flowing naturally through tubing. 
Should the well not have sufficient pressure to kick-off, but be able to flow 
naturally after a kick-off, the collars will act as jets in starting the well to 
flow, but will close when flowing starts. L. V. W. C. 


4. Sorm-Corrosion Stupres. K. H. Logan. Bur. Stand. J. Res., 1931, 
7, 585-605. 


The rates of corrosion of specimens of non-ferrous materials and metallic 
protective coatings removed from 47 soils after exposures of from four to six 
years are compared with data on the corrosion of steel pipes. 

Amongst the materials examined were specimens of copper and brass pipe, 
cast and forged brass fittings, galvanised pipe and sheet steel, lead sheet, 
lead-coated pipe and lead-coated and galvanised bolts. 

It was found that the non-ferrous metals were corroded by soil action, 
but to a lesser extent than steel. D.L. 8. 


5. Water in Perroteum WELLs. H, de Cizancourt. Ann. des Comb. Liq., 
1931, 6, 195-224. 


Chemical Properties of the Water—The method of interpretation usually 
adopted is that due to Chase Palmer. The final analysis is divided into 
four groups: (a) dissolved radicles ; (6) colloidal substances ; (c) dissolved 
gases; and (d) suspended solids. The reaction coefficient of each radicl 
is given by the quotient of the valency and the atomic (or molecular) weight. 
Then the reaction value of each radicle equals the product of the reaction 
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ABSTRACTS. 3A 


coefficient and the weight found in the analysis. The sum of the reaction 
yalues of the positive radicles must equal the sum of the reaction values 
of the negative radicles. The cations and anions are divided into five groups, 
and the composition of various types of waters are represented diagrammatic- 
ally. The main chemical features df the waters are described. 


(2), 114. ] Classification of Waters.—Three systems are in use to represent diagram- 
matically the changes which occur in waters from deep beds: (a) Roger's 
ergence, f svstem ; (6) Rogers’ triangular diagram, which only takes into account the 
& depth negative radicles; and (c) Tickell’s diagram. In general, water associated 
er than | with petroleum is derived from marine fossils or from infiltered surface water 
ves the | which has undergone certain changes, ¢.g. disappearance of sulphates and 
possible f increase of carbonates, sodium and chlorine. 


esirab 
“ Changes Due to Contact with Hydrocarbons.—The mechanism of the reduction 
tubing §f of sulphates is illustrated by a number of equations. A part of this reduction 
appears to be due to bacteriological action. The origin of living bacteria 
perated | found at great depths is obscure. Sulphated waters produce an oxidation 
a point § of the oil followed by an increase in density, e.g. light hydrocarbons CaH,gn 


1d then | are transformed to C,H4n-. (aromatics). 


how: Changes Due to Contact with Mineral Matter.—The principal modification 
ty Ing f due to this cause is a base exchange brought about by the action of aluminium 
eh the f silicates on waters with salts in solution. 


irs will Reactions Between the Waters Themselves.—When different waters meet, 
small, § chemical changes may occur—giving precipitates (e.g., chalk) or otherwise 
When §f altering the composition of the individual waters. Similarly, the solubility 
essary | of carbonates may be altered by the presence of salts. 


i Changes in Concentration.—Evaporation of water by gas causes deposits 
¥ one Ft in the vicinity of wells and since sodium chloride is less soluble than calcium 
and magnesium chlorides, the former is deposited and the ratio of the latter 
0 flow 4 *° the former is increased. 
vell to A brief summary is given of the main chemical features of the various 
Cc. types of water (surface water ; the same changed by passage through mineral 
matter ; and water derived from marine fossils). The most important practical 
1931 application of the results is in determining the origin of the water so that 
“°"sf steps can be taken to overcome flooding. The composition varies with the 
depth, and an indication can thus be obtained of the level from which the water 
»tallic# comes. Further, since hydrocarbons modify the composition of the water, 
to six such modification is a favourable sign in preliminary test drillings. C.C. 


ubing. 










i am, 6. Use or Atumtntcum ror On. Lease Tanxs. II. Lasoratory Tests, 
; L. Schmidt, J. M. Devine and C. J. Wilhelm. U.S. Bur. Mines Repts. 
Invest., 3131, Oct., 1931, pp. 16. 

The results of a one-year test on aluminium lease tanks near Borger, Texas, 
where free H,S accompanied the oil, gas and salt water produced, showed 
that they would withstand corrosion by H,S. It was found, however, that 
aluminium was attacked by salt water and that such corrosion was indirectly 
ually accelerated by H,S. 

into All the corrosion was of a highly localised nature, but three distinct types 

JIved | were identified : (1) low-temperature salt-water corrosion, where side plates 

dick | were exposed to salt water action ; (2) high-temperature salt-water corrosion 

in aluminium steam heating coils in the tanks; and (3) bimetallic corrosion, 

where steel was in electrical contact with the aluminium. G. 8. 
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Crude Oil. 


7. Meratiic Constiruznts or CrupE Perroreum. W. B. Shirey. Ind, 
Eng. Chem., 1931, 10, 1151-3. 


Analyses are given of samples of ash derived from petroleum from different 
localities. It is concluded from the results that there is a loose quantitative 
relationship between the vanadium and nickel content, and that while nicke] 
apparently occurs to some extent in the ash from all crudes, vanadium appears 
to associate itself more strictly with asphaltic crudes. With regard to other 
constituents, little or no regularity has been found. The presence of mineral 
constituents in oil may be due: (a) to emulsified sub-surface waters ; (5) to 
the true solution of the minerals in the oil; or (c) to the formation of chemical 
compounds betweer the metals and the organic constituents of the oil, 
Because of the presence of vanadium and nickel, which have not been reported 
in related waters, the first hypothesis is not probable. The more complicated 
organic compounds which constitute asphalt may serve either to dissolve 
or react with the metallic compounds. The analyses did not reveal the 
common occurrence of metals in sufficient amount to make petroleum ash 
of interest as a source of rarer metals. W. H. T. 


8 DenypRatTine AND Puriryinc Om. A. E. Pew, Assr. to Sun Oil Co. 
U.S.P. 1,833,618-9, 24.11.31. Appl., 14.6.27 and 4.4.29. 


The processes comprise heating the oil to a temperature sufficient to reduce 
its viscosity to 35 secs. Saybolt or below, while subjecting it to a super. 
atmospheric pressure sufficient to prevent substantial vaporisation of water 
and light oil fractions. The oil is then passed to a settling chamber or through 
a series of settling loci under the same conditions of temperature and pressure, 
from whence heated oil, water and sediment are removed. W.H.T. 


Gas. 


9. Hyprocen SutpHipe ConTent or THE Gas In Some Propvucine Om 
Fretps. J. M. Devine and C. J. Wilhelm. U.S. Bur. Mines Repits. 
Invest., 3128, Sept., 1931, pp. 15. 

Samples of gas from 165 wells in 15 fields in Illinois, New Mexico, and Texas, 
were analysed for H,S content by means of the Tutweiler apparatus and the 

results are tabulated. G.8 


10. APPARATUS FOR THE DETERMINATION OF HypDROGEN SULPHIDE IN 
Gases. J. W. Horne and W. B. Shirey. U.S. Bur. Min. Repts. Invest., 
3135, Oct., 1931. 


A description is given of an apparatus developed in the Co-operative Oil 
Shale Laboratory of the U.S. Bureau of Mines at the Colorado University 
for the quantitative removal and determination of hydrogen sulphide from 
gases obtained in the experimental cracking of shale oil. 

The Bunte gas burette as modified by Tutweiler is sufficiently accurate for 
plant control where the flow of gas is constant and of constant composition, 
but is not suitable for experimental work where many variables have to be 
taken into consideration. 
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ABSTRACTS. 5a 


The apparatus described was designed to handle 20/45 cu. ft. of gas over a 
period of 10 hrs., containing 5/10 gms, of H,S. It was found that Na,CO, 
was the most satisfactory absorbent, as the solution could be accurately 
analysed after absorption. With NaOH the end-point was indefinite. Ade- 
quate contact between gas and absorbent was obtained by utilising the air 
lift principle, whereby the absorbing solution is circulated by the passage of 
the gas. A solution of CaCl, in an Allihm bottle is used in the gas discharge 
jine to indicate when all the H,S is removed from the gases. The absorbed 
H,S in Na,CO, is titrated with acidified iodine solution, using starch as an 
indicator in the usual way. Full details of the procedure, description of the 
apparatus and method of calculating results are given. Cc. L. G. 


ll. Liquerrep Gas as Moror Furst anp Truck Rerricerant. Oil and 
Gas J., 1931, 30 (25), 90. 

The Shell Oil Co. of California have perfected an installation for trucks 
carrying perishable products in which liquefied gas is used both as refrigerant 
and motor fuel. The liquid is released as gas through the refrigerating coils 
and passes to the engine of the truck. The arrangement has been tested in 
truck operations of more than 25,000 miles and is claimed to eliminate carbon 
and prevent crankcase dilution. Mileage costs are stated to be the same as 
for gasoline, but the cost of installation of a truck with this cooling system is 
less, since no equipment is required for recompressing the gas. 

Another major company in California supplies liquefied propane as fuel for 
motor-buses in Los Angeles, the propane expanding directly as gas into the 
engine. Performance was quite satisfactory, but there was no reduction in 
fuel costs as compared with ordinary gasoline. 

Further investigations into possible off-takes for the large quantities of 


propane now available from natural gas and cracking plants are being made. 
Cc. L. G. 


12. Seraratinc Vapours rrom Gases By RerriceratTion. M. Frinkel. 
E.P. 356,889, 17.9.31. Appl., 28.7.30. Add. to E.P. 294,354, 22.6.27. 


A process is described for the condensation of vapours from air and other 
gases by refrigeration in which the cold taken up by the gas from the direct 
contact cooler is transferred again by means of the cold, dry gas branched 
off between the direct contact cooler and the dried gas regenerative cold storing 
device, to the sprinkling liquid which has been warmed up in the direct contact 
cooler, W. H. T. 
13. Assorspine Carson Monoxipe AND/oR DIOLEFINES FROM GASES AND 
Vaprours. N. V. de Bataafsche Petr. Mij. E.P. 359,234, 22.10.31. 
Appl., 4.11.30. 
A suitable liquid absorbent for the removal of carbon monoxide and/or 
diolefines from gas or vapours consists of a neutral solution of cuprous chloride 
containing a reducing agent which prevents the formatiori of the cupric salt. 
Suitable reducing agents include hydroxylamine hydrochloride, hydroquinone, 
sulphites, stannous chloride, etc. The addition of small amounts of certain 
acid amides, e.g. urea, acetamide, prevents the precipitation of the carbon 
monoxide addition compound. Neutral solvents for cuprous salts (chloride 
or formate) include alkali metal or alkaline metal salts such as the chlorides 
dissolved in a suitable neutral liquid, e.g. water or alcohol. The absorbed 
carbon monoxide and/or diolefines may be recovered by warming the liquid 
above room temperature, i.e. from 40-80° C., if necessary applying reduced 
pressure. 8. F. B. 


See also Abstracts Nos. 68, 85. 














Motor Fuels. 


14. Gumine TENDENCIES OF PuRE OLEFINES IN GASOLINE. N. A. Cassar. 
Ind. Eng. Chem., 1931, 10, 1132-4. 


Simple olefines in 20% concentrations do not produce gum even after 
oxidation at 100°C. and 100 Ib. pressure for 4hrs.; the conditions causing 
most cracked gasolines to produce quantities of gum. After 24 hrs. oxidation, 
however simple, olefines begin to produce gum in 20% concentration while 
diolefines in the same concentration give large quantities of gum under simple 
evaporation. Sulphuric acid partly transforms olefines into gummy sub. 
stances non-volatile in steam, and sulphur dioxide contacted with olefines 
for short periods of time, even if followed by a caustic wash, produces gum, 
This is on account of the oxidation of SO, into the very reactive SO, by the 
peroxides in the olefines. An olefine free from peroxides does not give gum 
with SO,. Olefine peroxides catalyse the formation of gum in unstable stocks, 
but diolefines do not catalyse this formation if they are free from peroxides, 
Caustic soda, hydrogen chloride, hydrogen sulphide, acetic acid and free 
sulphonic acids do not change olefihe peroxides into gum. A caustic wash 
restores the inhibition period of an olefine to its original length of time after 
it has been reduced by oxidation. A caustic wash improves the porcelain 
dish gum of an aged gasoline that gives a positive reaction for peroxides, 
If the reaction is negative the wash may improve the gum or make it worse. 
Olefine peroxides are strong knock inducers, and are readily destroyed by 
caustic soda or by formaldehyde. The gum content of gasoline fractions 
bears no direct relationship to either boiling point or sulphur content. 

W. H. T. 


15. Zrvc Catoriwe as Treatinc Reacent. A. Lachman. Oil and Gas J,, 
1931, 30 (26), 30; Refiner, 1931, 10 (11), 72-80. 


A new method of treating gasoline is described, which is claimed to con- 
serve anti-knock quality, reduce gum content almost to zero and confer 
high colour stability. It consists in passing gasoline vapours through a 
boiling solution of a soluble salt, e.g. halides, sulphates or nitrates of copper, 
cadmium, mercury, iron, zinc, ete. Zine chloride has been found the most 
convenient and economical for this purpose. The vapours are intimately 
mixed with a 70/85% solution of the salt at a temperature between 302° F. 
and 347° F. at such a rate that from 2 to 12 secs. are allowed for the process 
to complete itself. The rapidity of the reaction permits the use of a very 
small equipment, thus the 5000 bl./day unit in operation has a volume of only 
1100 cu. ft. The treater may be inserted between the fractionating column 
and its condensing system for direct operation, or the condensed raw gasoline 
may be reheated to the vapour condition in a separate unit supplied with its 
own condenser. 

Operating results and analyses of raw and treated pressure distillates show 
an overall treating loss of 0-23% and a reduction in the gum content of the 
stocks (copper dish) from 290 mg. to 3mgms. Sulphur is reduced from 0-4% 
to 0-19% and mercaptans (molar percentage) from 0-017% to 0-007%. In 
the case of straight-run benzines, the resulting product is doctor sweet, but 
with cracked gasolines still sour. It is possible to obtain sweet distillates, 
but the additional contacting time required is so great that it is cheaper to 
complete the sweetenirg operation subsequently. The normal reduction in 
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the sulphur content is from 25% to 40%. Sweetening of zinc chloride treated 
stocks does not change either the colour or gum number. Octane number 
of a treated stock of the same endpoint as the untreated shows no change. 
A shipment of treated gasoline from Los Angeles showed no alteration in 
colour and octane number, gum content and doctor test on arrival at Bayonne 
after 30 days. 

The zine chloride process operates successfully on any type of gasoline, 
cracked or straight-run, yielding stable low gum content products. Kerosines 
may also be treated, yielding a 30 Saybolt distillate of excellent burning 
properties. 

The reactions involved are mainly the catalytic condensation of the 
aldehydes and other oxygen-forming compounds, while some of the nitrogen 
bases combine to form double salts with the ZnCl,. The mercaptans also 
react with ZnCl,, giving thioethers, accompanied by the formation of ZnS 
and HCl. Some sulphur compounds are polymerised and left behind as residues 
on distillation. 

It is shown that no chlorine enters into the composition of the treated 
gasoline, both by examination of the gasoline and by the chlorine balance 
in the system. Free HCl is given off, but owing to its low concentration and 
dryness corrosion is only noticed in the condensers where it may be com- 
bated with the usual dilute NaOH solution. The net consumption of zinc 
chloride varies between 0-1 and 0-3 Ib. per barrel of raw stock. 

Recovery would only be profitable in the case of very large plants. 

The zine process is compared with other processes for refining benzine. 
Its advantages lie in (1) absence of sludge losses, (2) low polymerisation loss, 
(3) rerunning of distillate not required, (4) reduction of sulphur and gum 
contents and impartion of colour stability without the large losses accom- 
panied by acid treatment, (5) octane number not affected, (6) applicability 
to all types of stock, (7) cost of operation, given as about one-third of that of 
acid treating. 

The most suitable types of construction corresponding to (1) direct treat- 
ment, (2) redistillation of blended endpoint stocks, and (3) redistillation of 
pressure distillate requiring separate fractionation are discussed. C. L. G. 


16. ImporTaANt CHANGES UNDER Way IN PropvuctTion oF NATURAL 
Gasourne. Oil and Gas J., 1931, 30 (26), 122. 


The production of natural gasoline in 1930 was 2,210,494,000 gal., a decline 
of 1% over the 1929 production according to the Bureau of Mines. The 
output of plants operating on casinghead gas was reduced owing to the 
reduction in crude production, but an increased demand for natural gas 
increased the production of plants treating gas prior to delivery to pipeline 
systems. The new specifications for natural gasoline, which require greater 
stabilization, also decreased the output owing to decreased yields. The 
production in various States is given. The number of operating plants 
decreased to 1035, but the total capacity showed an increase of about 9% 
as compared with 1929. The average yield fell from 1-14 to 1-06 gal. per 
1000 cu. ft. of gas treated, for reasons given previously. The major output 
was produced by the absorption process, with compression process second 
in importance, and charcoal process third. 78-9% of the output was blended 
at refineries, and 10-56% exported and sold to jobbers. There was a decline 
in blending of natural gasoline at refineries on the Atlantic seaboard. 
California was the leading State in production of natural gasoline, and the 
last in percentage of motor fuel produced by cracking, indicating the close 
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relationship between expansion of cracking and the blending of natura] 
gasoline. The output of natural gas in 1930 was 1,943,421 mil. cu. ft., an 
increase of 1-3% over 1929. Prior to 1930 the trends in production of natural 
gas and natural gasoline were very similar, but in 1930, whilst gas production 
showed an increase, natural gasoline production for the first time showed 
decrease. R. A. E, 


17. To Increase Octane Numsper or Ernyt GaAsouine From 74 To 78. 
Oil and Gas J., 1931, 30 (25), 89. 


Revised standards for Ethyl gasoline blends will be put into effect in the 
U.S.A. from March Ist, 1932. The amount of Ethyl fluid to be added to the 
buyer's gasoline is to be at least sufficient to make it equal in antiknock 
value to an octane number of 78, as determined in the laboratories of the 
Ethyl Gasoline Corporation. The gasoline to which Ethyl fluid is to be 
added is required to have the following properties :—{1) Sulphur content not 
more than 0-10%; (2) Corrosion test—not more than extremely slight 
discolouration of copper strip after 3 hours immersion in gasoline at 122° F. ; 
(3) The gum content must be such that the gasoline is regarded as satisfactory 
from this point of view by the Ethyl Gasoline Corporation ; (4) Distillation 
range (a) from April Ist to October Ist, not less than 10% evaporated at 
158° F., 50%, at 284° F., 90% at 392° F. (6) from October Ist to April Ist, 
not less than 10% evaporated at 149° F., 50% at 284° F., 90% at 392° F. 
Residue in both cases not more than 2% ; (5) The maximum vapour pressures 
Reid at 100° F. are :—(a) April Ist to October Ist: 8Ib.; (6) October Ist 
to April Ist, 10 Ib. 

The text of the licence and a letter from the Ethyl Gasoline Corporation to 
licensees, giving reasons for the change and stating prices, are quoted. 

R. A. E. 
18. New Jersey Sranparp Perrecrs “ Sarety” FuEL ror AIRPLANES. 
Oil and Gas J., 1931, 30 (28), 89. 


In order to reduce the fire hazard in aircraft operation, the Standard 
Oil Company have been investigating the possibility of manufacturing a 
fuel of high flashpoint. By the hydrogenation process, a fuel having an 
octane number of 82-6 (without addition of knock suppressor) and a flash- 
point of 107° F. has been prepared. This fuel has been undergoing tests 
in the laboratories of the N.A.C.A. for some months, and a special carburettor 
has been designed to utilise the new fuel to the best advantage. Tests indicate 
that the fuel possesses satisfactory characteristics for aviation work, and an 
increase in power combined with an appreciable drop in operating tempera- 
tures is reported for tests carried out in a single cylinder engine. The develop 
ment of a similar type of fuel in France is mentioned. The latter, however, 
requires the addition of a knock-suppressor. R. A. E. 


19. 23ep Semi-annvat Moror-Gasotmse Survey. Part III. A. J. 
Kraemer, E. L. Garton, E. C. Lane. U.S. Bur. Min. Repts. Invest. 
3152. 


This section of the survey deals with colour, doctor test, gum content 
and anti-knock value of the samples described in the two previous sections, 
and gives the retail prices of and the taxes imposed on the gasolines at the 
time of purchase. Colours were determined in the Saybolt chromometer. 
Many of the samples were found to be artificially coloured, especially the 
premium grades, whilst 10% of the competitive grades were darker in colour 
than 10 Saybolt. Thus there is a growing tendency to eliminate the previous 
practice of refining to a water-white colour, which is costly and often depre- 
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ciates the anti-knock value of the fuel. Twenty samples failed to pass the 
doctor test, but it is shown that this is not indicative of high sulphur or 
gum content. Copper dish gum contents of the samples have been deter- 
mined in duplicate by a modified method due to the Atlantic Refining Co., 
and full details of the procedure, which is carefully standardised, are given. 
Each result is determined to the nearest m.gm., the average of the duplicate 
tests ascertained and rounded off to the nearest 5 m. gms./100 ml. of sample, 
as this is considered to be the limit of accuracy of the test method. Where 
the average is below 5 m.gms. the result is reported as “ nil.” Gum contents 
of gasolines by this method show a general reduction as compared with the 
twenty-second survey, but this may be partly due to the modified procedure 
employed. Only 3-2% of all samples tested contained excessive amounts 
of copper dish gum, which is considered to be a measure of the potential 
gum-forming tendency of gasolines. Tests have also been carried out by 
the Bureau of Mines Steam oven test, which is regarded as a true indication 
of the gum present at the time of test. Results are reported as in the case 
of copper dish tests. Twenty-four samples contained 5 m.gms. or more of 
gum determined by this method. The average sulphur content of commercial 
motor fuels shows a tendency to increase. 85-8% of all samples tested 
contained 0-10% of sulphur or less, thus being within the limit of the Federal 
specification for sulphur content. The octane number ratings of the samples 
have been determined by the Bureau of Standards, using the method tenta- 
tively adopted by the sub-committee on methods of measuring detonation. 
The results show that there has been an average increase in anti-knock 
value of gasolines equivalent to 3-3 octane numbers. The average rating 
for the competitive-price gasolines tested is 62-5, and 72-5% of these gasolines 
have octane numbers ranging from 55 to 69. The average for premium- 
price gasolines is 77-0 octane number. and 76-2% of the samples are within 
the range 70 to 84. 

The classified results obtained by all the test methods mentioned are 
given in the form of 13 tables. R. A. E. 


20. Furts ror Inrernat-Comsustion Enornes. Cia. Italiana Sirluppo 
Invenzioné 8.A. and V. Gallarati. E.P. 358,484, 5.10.31. Appl., 5.7.30. 


A method of producing a motor fuel containing an explosive such as nitro- 
glycerine, which can be used with perfect safety, is described. 

The explosive is dissolved in a suitable solvent and emulsified with a vege- 
table oil such as castor oil. The solvent is then removed, leaving an emulsion 
of the explosive and the oil, which although it contains a considerable potential 
source of energy is insensitive to detonation and therefore safe to use. Hydro- 
carbon fuels or alcohol are used to dissolve the final emulsion and, with the 


addition of ether to facilitate ready ignition, form the finished product. 
J. G. W. 


21. Moror Srrerr. K. Hyeda and A. W. Kuisha. E.P. 359,291, 22.10.31. 
Appl., 13.12.30. 

Crude petroleum oil is decomposed by treatment with a mixture of potassium 

bichromate and sulphuric acid in the presence of activated carbon when 


hydrocarbons of high molecular weight are converted into those of low 
molecular weight. The mixture is allowed to stand, the supernatant liquid 


§ separated, washed with caustic alkali and again left to stand. After drying 


a combustion assistant such as dehydrated commercial alcohol or an acetone 
solution of acetylene is added. The spirit produced is a highly effective 
gasoline substitute. W. 8S. E. C. 
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22. Motor Fuet. W.L. Gomory. E.P. 359,956, 26.10.31. Appl. 25.7.0, 


The patent describes an improved process for converting hydrocarbons 
into low boiling point products. Gasoline fractions are separated from 
cracked products and the residue subjected to hydrogenation. Gasoline 
fractions are separated from the hydrogenated material and blended with 
those obtained from the original cracked material. w. H. fF. 


23. SweEeTrentne Hyprocarson Distiuates. T. B. Kimball, Assr. to 
Shell Oil Co. U.S.P. 1,831,916, 17.11.31. Appl., 31.5.27. 


This invention relates to a process of removing sulphur compounds (mer. 
captans) from cracked gasoline to a content of 0-06% or below. The dis. 
tillates are treated in the vapour phase counter-currently with an aqueous 
solution of caustic soda, the latter being maintained (under pressure) below 
its boiling point and substantially above the condensation temperature of 
the vapours. W. H. T. 


See also Abstracts Nos. 11, 48, 54-59, 75, 81, 82. 


Lubricants and Waxes. 


24. Pure Hyprocarson Improves Frow or Lusricatinc Om at Low 
Temperatures. G. H. B. Davis and A. 8. Blackwood. Oil and Gas J., 
1931, 30 (26) 46; Refiner, 1931, 10 (11), 81-84. 


Dewaxing of lubricants in order to improve the pour test has been 
generally practiced in the industry in the past few years. Data and 
references to other investigations are presented to show that low pour point 
has very little influence on ease of cold weather starting or cranking speeds 
at low temperatures, but that it does aid the flow of oil to bearings in cold 
weather, which tends to minimize the engine wear during and immediately 
after starting has occurred. Cranking speed is a function of extrapolated 
temp./viscosity curve, or viscosity index, rather than of the false viscosity 
of oils below their pour points. Reference is also made to the work of Mougey 
to show that viscosity of the oil at the operating temperature is the most 
important factor contributing to low oil consumption. It is thus deduced 
that the higher the viscosity index the better the oil from the point of view 
of ease of starting and consumption. The work of Morley, Livingstone and 
Gruse is referred to in order to show that for oils of the same type and 
processing, an increase in Conradson carbon value may be expected to indicate 
an increase in carbon formation in use. Tables are presented to show that 
the addition of small percentages of wax to an oil tend to increase viscosity 
index and decrease Conradson carbon value. It is therefore concluded that 
dewaxing has an unfavourable effect on these properties of a lubricating oil. 
Data is also presented to show that dewaxing increases the volatility of an oil, 
which in its turn tends to increase oil consumption in the engine. Laboratory 
tests carried out on motor oils before and after dewaxing are reported to 
show that under these conditions the dewaxed oils are less resistant to 
oxidation, showing greater sludge formation, change in viscosity, development 
of acidity and volatility loss. This may indicate more crankcase sludge and 
greater trouble from ring and valve sticking, but the relation between the 
laboratory tests and engine results is too uncertain to warrant definite claims. 
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The work of Hardy is quoted to show that the coefficient of static friction 
of paraffin waxes is lower than that of hydrocarbons of equivalent mol. wt. 
and that for a given chemical series the coefficient of friction falls off with 
increasing mol. wt. Tests in a dynamic friction machine at Bayway labora- 
tories show that paraffin waxes have better friction-resisting qualities than the 
oils from which they are derived. Thus, dewaxing also reduces oiliness, the 
importance of which under certain conditions of operation is outlined. It is 
concluded that dewaxing, whilst reducing pour points, confers disadvantages in 
other properties, which, in total, require serious consideration when producing 
oils of the highest quality. The Standard Oil Development Co. has discovered 
a method of reducing the pour point of paraffin base oils without resorting to 
severe dewaxing. The method consists of adding } to 14% of Paraflow, which 
is a specially prepared pure hydrocarbon lubricating oil, to the oil (U.S. 
Patent No. 1,815,022). The physical properties of Paraflow, and the effects 
of the addition of 1% of the material on the pour points and other properties 
of various standard type lubricants, are shown in tabular form. The pour 
points are lowered by as much as 40° F. in some cases and the lowering is 
permanent since Paraflow is not removed from the oil even by treatment 
with alkalies, acids or water. The extent of the reduction in pour tests effected 
by a given percentage of Paraflow depends on the type of oil, type of wax 
present, refining treatment, etc. A number of tests have been carried out in 
trucks and car engines on the road and on the bench to examine the effect on 
the lubricating oil of the addition of Paraflow in varying percentages. The 
data presented shows that Paraflow has no adverse effect on the oil consump- 
tion or on the conditions of the engines at the end of the tests, and the oils to 
which Paraflow has been added retain their low pour points. Tests carried 
out to show the beneficial effects on low temperature operation obtained by 
the addition of Paraflow to Pennsylvania oil having a pour point of 25° F. are 
described and the results obtained reported. Other comparative tests have 
been carried out in a pin and bushing machine (to measure load carrying 
capacity), Timken bearing test machine, a special oiliness machine and the 
Stephens consistometer. The results are tabulated. R. A. E. 


25. Repucine THE Lusricatine Or Inventory (By RECLAMATION OF USED 
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Om). J. C. Schillaber. Aviation, 1931, 30, 641-643. 


The author points out that scientifically controlled reclaiming of lubricating 
oil reduces the overall cost of lubricating oil requirements, and proceeds to 
discuss the composition of crankcase drainings from aero engines. 

Conditions generally reduce the amount of dust and silica below that 
found in automobile used oils, but in certain regions (e.g., Texas) where dust 
is blown to high levels these constituents may be present in large amounts. 

Two methods are described : (1) The sending of used oil to an oil “ laundry ” 
(which returns recovered oil at a given cost per gallon) and (2) the use at a 
depot of a reclaiming unit of a suitable size. Some of these latter units employ 
diatomaceous earth (which is not reclaimed) and filter pads, either preformed 
asbestos pads or those formed from admixed asbestos on a screen. The use 
of coagulants (trisodium phosphate, sodium silicate, etc.) and subsequent 
settling and decantation are the principles involved in other methods. 

The author advises the checking of the constants of the recovered oil by 
standard laboratory tests (gravity, viscosity, open flash, carbon residue, 
acidity, pour test, water content, percentage of diluent). The recovered oil 
should be an optically clear, brilliant oil, regardless of colour and the tests 
should show it to be free from filtering substance and cleaning substance. 
Light coloured oils are only obtained by clay and earth treatments. 

c. I. K. 
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26. Leap OLEATE AND Borper-Live Lusricants. M. Reswick. Mech. Eng, 
1931, 53, 832. 


The border line is the point at which a straight mineral oil breaks down due 
to pressure and permits the rubbing surfaces to come into metallic contact, 
A mineral cylinder oil broke down at 8000 Ibs./sq. in. pressure whereas a lead 
oleate lubricant of the same viscosity only broke down at 45,000 Ibs. /sq. in. 
Whilst other ingredients may operate as efficiently as lead oleate, the latter 
when properly incorporated in a lubricant, is the safest to use. These 
lubricants absorb moisture and emulsify, which may favour the lubricant or 
be a disadvantage. Its application is of a limited character since it need not 
be used when a common lubricant provides efficient lubrication. 

The viscosity of the compound varies with its duty. Light viscosity is 
provided when the lubricant is used in small fractional horse power speed 
reducers. Medium viscosity is required for medium sized, gear-reducer units 
(spur, bevel, herringbone, and planetary types, etc.). The heavy viscosity 
type is used extensively in the automobile and industrial spheres, e.g, 
wormgears of every size, reduction gears (hypoid), screw-downs on rolling mills 
and in mechanical crane brakes of the dise type. Extra heavy viscosity 
lead oleate lubricants are used in the steel industry (rolling-mill pinion gears 
and bearings and all gears subjected to shock and heavy overloading). 

C. I. K. 
27. Berartne-Loap ANALYSIS AND PeRmissisLe Loaps as AFFECTED BY 
LuBRICATION tN Arrcrarr Enorve. F. L. Prescott and R. B. Poole. 
J.S.A.E., 1931, 29, 296-315, 379-390. 


In most cases, the procedure is to follow a course of empirical design, using 
as ample a safety factor as the design will permit, but the proper course would 
appear to consist of a careful analysis of many successful designs and the 
determination of basic information that can be applied to the new design. 

This paper presents the results of analysis of the leading aircraft designs 
(the Curtiss V-1570 Conqueror and the Wright R-1570 Cyclone Engines) 
together with graphical and analytical methods of analysing bearing loads. 
The analytical method using empirical constants is derived from the long, 
tedious, graphical method, and enables bearing loads to be calculated quickly 
with sufficient accuracy for all engine design purposes. 

Considerable use is made of the pv factor as an index of carrying capacity 
of a bearing [the pv factor (lb.-ft. per second) is the product of the mean 
pressure in Ibs./sq. in. and the rubbing velocity in ft./second] inasmuch as it 
indicates to some extent how much heat is generated in a bearing, and 
therefore it serves as a measure of the quantity of oil required to coo! the 
bearing. 

Details are given of tests carried out on a Kingsbury-type thrust bearing 
which showed that the only limitation on the permissible pv factor was the oil 
flow, but the main part of the paper deals with the descriptions of three 
methods of analysing the loads on bearings of aircraft engines. The text is 
liberally punctuated with extensive tables of dimensions and results together 

with diagrams: used in their calculation. 

In the discussion which followed, objection was made against the continued 
use of the pv factor as an index of carrying capacity (long since discarded by 
turbine and electric motor makers), since it indicates only the quantity of heat 
generated in the bearing, and this is cared for by providing adequate pumping. 
In support of this criticism is quoted the (ZN)/p or (Zv)/p factor which 
involves the viscosity (Z), rubbing speed (v) and pressure (p). If the 
viscosity is constant, then the safety factor becomes v/p and not vp. 

Cc. I. K. 
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98, ExTremse-Pressure Lusricants. H. C. Mougey and J. O. Almen. 
Oil and Gas J., 30 (26) 109. 

Failures of gears in rear axles of automobiles are mainly due to failure of 
gear teeth by breakage or by pitting or scoring of gear teeth. These failures 
ean be remedied to a certain extent by improvements in material, design and 
heat treatment, but scoring is the factor which may be expected to set the 
limit on loads which may be transmitted through gears. General Motors 
Research laboratory have for the last four years been engaged in studying the 
properties of high-pressure lubricants. In automobile gears the pressure 
between gear teeth may reach values as high as 400,000 Ib. per sq. in., with 
rubbing velocities ranging from 0/300 ft. per min. between convex curvatures 
poorly adapted to maintain a lubricating film. It is inconceivable that even 
the most viscous oils and greases can be retained between the surfaces of the 
teeth in a sufficiently thick film to prevent metallic contact, especially as 
operating temperatures of over 210° F. are common. Scoring conditions are 
reached in hypoid gears earlier than in the spiral bevel type for equal loads. 
It is concluded that the limit of capacity of ordinary oils is being fast 
approached. A special machine was built for testing purposes. It consists 
of a hardened steel steel pin rotated in hardened steel bushings, the assembly 
being immersed in the oil to be tested, and the torque required to rotate the 
journal measured. The usual procedure is to rotate the journal at 100 r.p.m. 
with a constantly increasing load of 1000 Ib./sq. in. projected area applied 
every 10 secs. until a total load of 25,000 Ib. /sq. in. is reached or until seizure 
occurs. Interesting information on the substitution of one of the wearing 
surfaces by other metals and alloys, plating the surfaces and mixing finely 
divided metals with the oil is given. Friction/pressure curves show the effect 
of viscosity of pure mineral oils on the pressure at which seizure occurs. A 
commercial extreme pressure lubricant tested behaved like an ordinary oil 
as long as the oil film was maintained ; the friction then rose more gradually 
with increased pressure, and after a certain pressure was reached tended to 
fall off again, indicating that high pressure lubrication is accomplished by some 
other medium having properties different from oil as used in ordinary film 
lubrication. Curves for oils of varying viscosities to which sulphur was added 
gave approximately the same friction in the extreme pressure region, but the 
oil of highest viscosity gave the highest friction in the transition region. 





Addition of lead soap alone does not seem to increase the load-carrying 
capacity of mineral oils, but in conjunction with sulphur gives improved 
performance in the transition stage when compared with addition of sulphur 
only. The results indicated that load-carrying capacity was due to formation 
of a separate film, not of oil, but of some material formed directly on the 
surface of the steel. Various chemicals were therefore tried, and certain esters 
were found to be slightly more effective than mineral oils; 1% of carbon 
tetrachloride added to a mineral oil and dichlorethyl ether alone were both 
found to provide effective extreme-pressure lubricants. It is believed that 
this is due to formation of iron chloride on the surface of the steel. A 10% 
solution of sodium oleate in water was effective, although addition of the 
oleate to mineral oil gave no improvement in performance of the mineral oil. 
Since high-pressure lubricants appear to act chemically, care must be taken to 
ensure freedom from corrosion. Where conditions are such that mineral oil 
is satisfactory, no improvement is gained by addition of these chemically 
active minerals. Laboratory results must be carefully interpreted and 
related to service, since variation in method of test (e.g., in speed and load) 
have given contradictory results. The combination of metals used exercises 
a great effect; a lubricant effective with one combination may be quite 
ineffective with another. The problems involved are so great that the 
co-operation of all industries affected is required to solve them. R. A. E. 
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29. Facrors ConrTROLLING THE ErFrFecriveE LUBRICATION oF Duiersgy, 
Enorve Power Cytinpers (PartII). A.M. Tode, Petr. Eng., 1931, 3 (1) 
81. 


The importance of a lubricating film between the piston and cylinders to 
prevent leakage of gases and abrasion of metallic surfaces is stressed. This 
film must be maintained under conditions of high pressure, particularly jn 
the case of the upper ring, which has to bear a pressure nearly as great as on 
the piston head itself. These pressures tend to force the rings against the 
cylinder wall, so that the oil film has to support this squeezing action, and 
at the same time provide an effective seal to prevent gas leakage. With 
larger cylinders, owing to the higher temperature conditions, the use of an 
oil of higher viscosity is necessary for efficient lubrication. 

The combined effects of temperature and pressure make it necessary for 
the lubricant to be able to spread rapidly on the cylinder walls and replenish 
its own lubricating film, besides fulfilling the conditions previously mentioned. 
Regardless of the origin of the oil or the refining treatment given, oxidation 
takes place after a certain temperature is reached, resulting in the formation 
of asphaltenes, which have higher co-efficient of friction than the original oil 
and increase cylinder and piston wear. The rate of oxidation can be controlled 
within limits by correct arrangement of piping, cylinder injection tube, size 
of lubricating oil ports in cylinder liner and design of mechanical lubricator, 
Two or four equidistant injection ports in the cylinder wall, depending on 
the size of the cylinder, are recommended to ensure more even distribution 
of oil. They are usually located between the first two piston rings when the 
piston is at its lowest point. The use of a separate pump plunger of the 
mechanical lubricator for each point of oil introduction is recommended. 
Special cases are considered. No general rule can be stated in regard to the 
oil consumption necessary, as this depends on the quality and grade of oil 
used, type of engine, number of oil feeds, ete. Operators should be guided 
by manufacturers’ recommendations and by their own observation of cylinder 
wall condition, reducing consumption to the minimum indicated by experience. 

The importance of positive and uniform lubrication is stressed. More 
attention should be paid to the condition of the oil film than to the quantity, 
as the oil may contain oxidised products. When heavy fuels are burnt, the 
rate of lubrication must be increased to compensate for the reduced lubricating 
property of the lubricant, owing to contamination with unburnt fuel. The 
increase may amount to 10/33%. The addition of 20% of kerosine to the 
lubricant is recommended where the piston is in a dirty condition. Over 
lubrication must be avoided as it leads to abnormal carbonaceous deposits 
in the cylinder. The lubricant is often blamed for carbon deposits which 
could be eliminated by the exercise of care on the part of the operator. The 
nature of such deposits and the troubles which they cause are discussed. 
R. A. E. 


30. SywrHetic Waxes. Chem. Trade J., 1931, 89, 559. 


In the November, 1931, issue of La Revue Générale de Teinture Impression, 
Blanchiment et Appret, Dr. Justin-Mueller describes the synthetic waxes 
that have recently been put on the market by the I. G. Farbenind. A.G. The 
problem of obtaining ester waxes similar to the natural waxes of sufficiently 
high melting point was solved by the discovery that by esterifying montanic 
alcohols with montanic acids, waxes of the necessary high melting point could 
be obtained. The montanic acids are obtained by the oxidation of the 
hydrocarbons in lignite, the alcohols being made by the reduction of the 
corresponding acids under high pressure. The properties of the waxes 
compared with beeswax and carnauba wax are shown. The melting points 
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and saponification numbers of the synthetic products are generally higher 
than those of beeswax and carnauba, while they have a greater power of 
taking up solvents. 

The preparations in which the different types of waxes are found particularly 
suitable are indicated. These include boot polishes, general polishing paste, 
substitutes for beeswax and stearine, as well as for hardening paraffin wax 
(with which they can be blended in all proportions). Several > are 


found suitable for use in the textile industry. Cc. L. G. 
31. Lusricatryc Ons. I. G. Farbenind. A.-G. E.P. 358,495. 29.9.31. 
Appl., 29.5.30. 


Liquid olefines obtained from cracked paraffinic hydrocarbons and liquid 
hydrocarbon mixtures are treated with a condensing agent such as anhydrous 
aluminium chloride. W. D. 8. 


32. Manvuracture or Waxes. Burmah Oil Co. E.P. 358,668. 15.10.31. 
Appl., 30.9.30. 

Waxes of limited range of melting point are produced by subjecting a 
paraffin wax, from which the oil has previously been wholly removed, to 
fractional distillation in order to resolve it into fractions of narrower cut. 
The wax so produced is of crystalline appearance, and on crushing a fragment 
between the fingers is characterised by the separation of crystalline flakes, 
which are larger as the melting point of the wax is lower. Ww. D. 8. 


33. Lupxicants AND Brake Imprecnatine Marteriats. J. W. Addyman 
and C. E. Holt. E.P. 359,602. 29.10.31. Appl., 1.8.30. 
A graphite composition of graphite, carbon bisulphide naphtha and a 
lubricating oil is claimed to have great penetrating power and to be particu- 
larly suitable as a lubricant and for impregnating brake materials. W. D. 8. 


34. Purrrication or Crupe Pararrin Wax. J. Y. Johnson and [. G. 
Farbenind. A.-G. E.P. 359,722. 29.10.31. Appl., 27.10.30. 

Paraffin wax containing oil is purified by treating the wax in the fused 

state, and while exhibiting a large surface, with steam heated to 130-160° C 








The fused wax is allowed to trickle down through a column provided with 


fillers and simultaneously steam is passed counter-current through the 
column. W. D. 8. 


35. Separation oF Om From Buieacutne Cray. J. K. Pfaff and A. 
Siewecke, Assr. to Deutsche Gasolin A.-G. U.S.P. 1,827,165. 13.10.31. 
Appl., 3.4.30. 

In order to recover oil from spent bleaching clay the latter is mixed with a 
dilute aqueous solution of a mineral acid (ca. 30% H,SO,), and the mixture 
heated to a temperature ubove the boiling point of the mineral acid solution 
under the vapour pressure of the solution. A physical separation of oil from 
the clay is thus effected, and after allowing to stand for a time tho upper layer 
of mineral oil may be recovered. Ww. D. 8. 


36. Hicn Metrmnc Porvr Wax. Standard Oil Co. (Ind.). U.S.P. 1,828,354. 
20.10.31. Appl., 5.3.28. 

High melting point wax is produced from petrolatum wax by the following 
steps. The latter is distilled under conditions characteristic of sub-atmo- 
spheric distillation, the wax distillate diluted with petroleum distillate to 
form a product containing between 10 and 65% petroleum distillate, and the 
whole cooled. The wax separates and may be pressed to give a = contain- 
ing less than about 10% of the oil. w. D.S. 
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37. Rectamune Contaminatep Ors. H. H. Moreton, O. B. Englisch and 
C. F. Craig. U.S.P. 1,828,428. 20.10.31. Appl., 18.2.28. 

The oil is first heated to remove any volatile diluents. It is then filtered 
through a calcareous substance possessing the capability of attracting to it 
mechanical impurities suspended in the oil. The filter bed includes gypsum 
as a constituent. W. D. 8, 
38. Metrop or Puriryrve Orns. H. H. Moreton, O. B. Englisch and C. F, 

Craig. U.S.P. 1,828,429-30. 20.10.31. Appl., 8.10.28. 

A method of purifying oil, in which the removal of mechanically suspended 
particles from the oil is accomplished in conjunction with acid treatment, is 
described. A mechanical mixture of sulphuric acid (1 gall.), powdered 
silica (100 Ib.) and calcium sulphate (100 Ib.) is produced, and after allowing 
the mixture to stand for a pre-determined period, it is brought into contact 
with the oil. Mechanically suspended particles are precipitated and the oil 
clarified. The proportion of the mixture required for clarification is deter. 
mined by the extent of the precipitation of the solids as the oil and mixture 
are brought into contact. W. D. 8. 


See also Abstract No. 44. 



















Fluxes and Asphalts. 


39. ApsorpTion or Brrumtnous Brypers By Roap Sronge. FE. Neumann 
and Wilhelmi. Roads and Road Constr., 1931, 9, 402-403. 

An investigation of the adsorption of asphaltic bitumen on mineral aggre- 
gate has been carried out in the Road Laboratory of the University of Stutt- 
gart. A number of bitumens were examined together with various mineral 
aggregates. 10 grams of powdered rock were shaken with 50 ml. of bitu- 
minous solution and, after standing, the loss of bitumen in the filtered solution 
was estimated colorimetrically (benzene and nitrobenzene being used as 
solvents for asphaltic bitumen and tar respectively). As adsorption is a 
surface phenomenon it is necessary to refer it to a unit surface of solid material ; 


















this can be done by calculating the fineness by means of Pépels equation. 
Specific gravity 
™ Volume Weight 
2563/f* 

8 


A table showing results of such calculations is given. 

The experimental results showed that adsorptive capacity is actually a 
function of the surface area, and the quantity of material adsorbed is a 
function of the concentration of the bituminous solution employed—i.c., 

1 


—1 and the specific gravity of the. powder. 


Oo = 





— where O is the surface in cm.* and § the specific gravity. 


a= k.c.0 


Where a. s the quantity of bitumen adsorbed per unit surface, 
ce is the concentration of the solution after adsorption ; 


1 
rs is the adsorption exponent ; 


k is the quantity of bitumen adsorbed when c = 1. 

Curves are given which show the specific adsorption capacities of a number 
of mineral powders with various bituminous substances in different concentra- 
tions. The order of descending adsorption is: Trinidad, Mexican and 
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Californian bitumens, tar. The mineral powders in descending order are 
Trinidad filler, basalt, porphyry, chalk, calcite and quartz. The composition 
of various bitumens is noted, and the order of adsorption of the components 
was found to be asphaltenes, resins, oil. 

The influence of adsorption on the mechanical properties of asphalt and 
tar-mineral powders was examined and results obtained with a Michaelis 
machine for tensile strength and in the Hubbard Field machine for resistance 
to deformation are tabulated. 

For practical comparisons the bituminous film thickness must be varied 
according to the fineness of the rock powders employed. The average 
diameter of the particles can be found by Pépels equation :— 

: : 0-0234 
Average diameter of particle = Vr 
where f is the degree of fineness of the powder. A relationship exists between 
the mechanical tests and the adsorption capacities of the various rock powders, 
and the order is the same with all types of binding materials. A. O. 


40. Testinc AspHatts anp Uses ror Various Grapes. A. W. Trusty. 
Refiner, 1931, 10 (11), 101-103. 

The characteristics of asphalt from various sources (native asphalt, petroleum 
residuals, shale tar, coal tar and wood tar) are detailed, together with informa- 
tion regarding the uses of various grades of asphalt. The definitions of the 
laboratory tests involved are given. W. H. T. 


41. Brrummvovus Roap Mareriuats. C. A. Agthe. E.P. 361,084, 19.11.31. 
Appl., 27.10.30. Conv. (Germany), 2.12.29. 

The patent concerns bituminous road making material applicable in the 
form of a cold fluid, the fluidity being effected by means of a volatile diluent. 
The latter, in this invention, is soluble wholly or in part in water, and dis- 
appears from the road making material by slow vapourisation or by decom- 
position (e.g., pyridine—but excluding cresols and phenols). W. 4H. T. 


42. Propuctne Aspuatr. Standard Oil Co. E.P. 361,158, 19.11.31. 
Appl., 17.12.30. Conv, (U.8.), 18.12.29. 
The object of the invention is to continuously oxidise hot petroleum 








residuums by the counter-current application of air. The oxidation is carried 
out in a column, hot asphalt passing downwards and air upward. W. H. T, 


43. Prepartne AspHatr. N. V. de Bataafsche Petr. Mij. E.P. 361,173, 
19.11.31. Appl., 31.12.30. Conv. (Holland), 15.1.30. 
Asphalt is prepared by heating asphaltic crude oil. The heating is effected 
by means of a heat carrier which is liquid and non-volatile at the distillation 
temperature (e.g., asphalt). W.4H.T. 


See also Abstracts Nos. 67, 83, 86, 96. 


Special Products. 


44. Ruspper Greases (Lupricants ror High Vacuum CoNDITIONS). 
Chem. Trade J., 1931, 88, 472. 

A wide field exists for the application of greases of the type suitable for 
maintaining the high vacuum necessary in thermionic valve and lamp 
manufacture, For these purposes the quality and uniformity of consign- 
ments are highly important factors, Compounds containing fixed oils have 
c 
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a tendency to show separation and to become rancid, thus causing corrosion 
of metals. Recently, homogeneous mixtures of rubber in mineral oils o; 
jellies have been found to satisfy the requirements demanded of such greases, 
Since the raw materials are available in a wide range of consistencies these 
preparations lend themselves readily to manufacture inside the factory, and 
allow the preparation of grades to suit the various classes of working conditions, 
The rubber must be pure, uneompounded and unvulcanised; crépe is 4 
convenient form. Oils exhibiting a small viscosity change over working 
temperature range are preferable, precise selection depending on temperature 
and bearing pressure conditions. Where necessary, paraffin waxes may be 
added to increase hardness. The physical properties of some suitable oils, 
jellies and waxes are tabulated. The compositions of three typical greases, 
and the specific purposes for which they are intended, are given. Initia) 
solution of the rubber in benzine is not recommended, the method preferred 
being to cut the rubber in small pieces and add gradually to the oil at a 
temperature of 300-350° F. An iron pan fitted with revolving mixing blades 
is utilised and the process requires about 4 hours to complete. The hot 
mixture is strained through an 80 mesh gauze and filled into suitable 
containers. R. A. E. 


45. IpeNrirication oF Propvucts or OxtpaTion or Gas Ort By PENNIMAN 
Process. 8. Swann, jnr., W. H. B. Howard and E. E. Reid. Ind. Eng. 
Chem., 1931, 28, 1277-1279. 

The Penniman process consists in passing air into hydrocarbons held in a 
still at about 750° F. and 300 Ib./sq. in., and condensing the oxidation 
products which pass overhead. The aqueous distillate from a Pennsylvania 
gas oil oxidised in this way was found to contain the following compounds : 
acetaldehyde, acetone, methanol, methyl acetate, dimethyl acetal, ally! 
alcohol, ethyl acetate, ethyl aleohol and acetic acid. 8S. F. B. 


46. Recovery or Farry Acips rrom THE OXIDATION PropvuctTs or 
Hyprocarsons. J. Y. Johnson, Assr. to I. G. Farbenind. A..G. 
E. P. 358,278. 8.10.1931. Appl., 7.10.1930. 

Pure fatty acids are obtained from the destructive oxidation of difficultly 
volatile non-aromatic hydrocarbons treating crude stock containing 
objectionable hydroxy carboxylic acids and their derivatives at elevated 
temperatures with finely divided inert liquids, such as water benzene, 
trichlorethylene, etc., in the form of a mist. The deleterious acids are 
removed and the produced fatty acids are of stable colour and odour. 

H. C. R. 


Refining and Refinery Plant. 


47. Fractionation or Heavy Ons. W. L. Nelson and M. Souders. 
Petr. Eng., 1931, 2 (13), 83; 8% (1), 81. 

This deals with fractionation of heavy oils with reference to the design of 
fractionating equipment, and in particular with the fundamental principles 
in vaporisation and condensation. 

The separation of oils into products of limited boiling range was originally 
carried out by redistillation. The Allen patent (No. 117,277, 1918) covered 
the first attempt at fractionation by successive cooling of the vapours by a 
row of air-cooled condensers, giving a series of oils of different boiling range. 
Partial condensation of this nature does not give effective separation, frac- 
tionating equipment of the bubble tower type being essential. 
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The equilibrium relationships between liquid and vapour phases are 
discussed with particular reference to a butane/pentane system at 100 lb. 
pressure. The effect on the composition of the liquid and vapour of raising 
the temperature is shown diagrammatically. In a bubble tower the enrich- 
ment of the vapour in lower boiling components and of the liquid in higher 
boiling components is effected simultaneously and continuously, each plate 
acting simultaneously as a still and as a partial condenser—i.e., hotter vapours 
rich in high boiling components come into intimate contact with cooler 
liquid poorer in high boiling components, so that high boiling components 
are condensed from the vapour and low boiling components are vaporised 
from the liquid. A diagram is given showing the change in composition 
of the liquid flowing from plate to plate down a fractionating column. The 
law of partial pressures for vapour and liquid systems is discussed and 
examples worked out to determine the total pressure of a system knowing 
the vapour pressure and molecule fractions of the components. 

In the design of fractionating equipment, the determination of the heat 
and material balance is of fundamental importance. The most convenient 
datum temperature is that at which the oil leaves the pipe still. An example 
of the method of calculating the heat balance in a bubble tower operating 
on Oklahoma City crude is given in full, the datum temperature being obtained 
from the equilibrium flash yield curve (temperature necessary to vaporise 
58%, of the crude oil). 

The methods of removing reflux heat by (a) cold reflux ; (6) hot reflux ; and 
(c) circulating reflux are discussed, with particular reference to their effect 
on the heat balance. Considerable assistance may be obtained from the 
equilibrium flash vaporisation curve of the crude oil, which shows the 
equivalent liquid volume of the vapour formed by flashing the crude oil at 
a definite pressure but at varying temperatures. This curve is obtained 
experimentally by heating the oil without allowing the vapours to separate 
from the remaining liquid when the final flash temperature is reached. At 
the final temperature the liquid in equilibrium with the vapour is removed 
and measured, and the equivalent liquid volume of the vapour obtained by 
difference. A curve of this volume at varying temperatures is then completed. 





From a study of a number of flash vaporisation curves the authors have 
developed a method of predicting the flash curve of an oil from its distillation 
curve. 

Pipe-still vaporisation closely simulates flash vaporisation, while condensa- 
tion in the usual coil-in-box condenser roughly approximates equilibrium 
condensation. Recent investigations indicate that the assumption of equili- 
brium conditions in the bubble tower is sufficiently accurate for the calculation 
of tower temperatures used in making heat and material balances. 

The flash yield curve affords a useful means of estimating tower 
temperatures. The top temperatures will depend on the equilibrium boiling 
point of the top product (100% point on flash curve). If no inert material, 
such as steam and gas produced by cracking, issues from the top of the tower, 
the equilibrium boiling point of the top product corrected for the tower 
pressure is the top temperature. If such inert materials are present, a 
correction must be made for these partial pressures. In calculating the 
side temperatures, allowance has to be made for the vapours of the products 
collected at higher points in the column. As a working assumption, the 
second more volatile product is regarded as acting as a fixed gas (viz., gasoline 
as fixed gas with respect to a gas oil stream). 

The method of calculating the above temperature is explained and examples 
given. It is stated there is no satisfactory means of computing the bottom 
temperature. Cc. L. G. 
D 
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48. Vapour Puase Treatinc or Crackep Distiiate at T.P. Rerineny. 
G. Pfau and C. A. Barrere. Petr. Eng., 3 (1) 18. 


Cracked gasoline, when properly refined, is a valuable product on account 
of its comparatively high anti-knock value. Improperly refined cracked 
gasoline causes gummed valves, excessive carbon, etc.; it also deteriorates 
in colour in the glass bowls of pumps and sometimes in storage. Refining 
by the usual chemical treatment followed by redistillation, whilst imparting 
colour stability, causes deterioration in anti-knock value. Vapour phase 
treatment of the gasoline has been found to remove the small percentage of 
undesirable compounds which cause discolouration without appreciably 
reducing the anti-knock value. Unstable compounds are polymerised and 
the polymers are easily separated from the vapours on account of their 
higher boiling point. A typical analysis of a polymerised product is given, 
After removal of their gasoline fractions the polymers are either mixed with 
recycle stock and pagsed to the cracking coils or separated and disposed of 
as a by-product. The clay is contained in well insulated cylindrical tanks 
fitted with false bottoms to allow passage of vapours and liquids. Vapours 
enter at the top, polymerisation takes place in the clay, and the liquid polymers 
collect in a chamber below the false bottom and are pumped away to the 
most desirable part of the system. Vapours leave at the upper part of this 
chamber and are passed through a trap to remove entrained polymers. 
Increase in pressure tends to increase efficiency of the process. The use of 
two towers in series has been found to give improved resultsand to give a higher 
yield of refined gasoline per ton of clay. Clay of 30/60 mesh has been found 
to give the best results, and the life of the clay may be increased by spraying 
with gasoline or by steaming. The yield of gasoline per ton of clay varies 
from 1000 to 12,000 bris. depending on the cracking stock used. The process 
eliminates re-running, reduces loss, and is said to be economical! in operation, 
maintenance, etc. R. A. E. 
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49. AMMONIA FoR NEUTRALISATION IN TREATMENT. J.C. Albright. Refiner. 
1931, 10, 79. 


Anhydrous ammonia has been used successfully to neutralise water washed 
acid-treated pressure distillate, any excess of ammonia remaining in the 
gasoline serving to reduce the amount required in the re-run unit to counteract 
the acidity formed by the heat in the stills and so prevent corrosion. It 
compares favourably with caustic soda both as a neutralising agent and as 
regards cost, although the latter is only true when the ammonia is purchased 
in tank cars. 8. F. B. 





50. CoNDENSATION Propvucts FROM AROMATIC HYDROCARBONS. 
J.J. Johnson. Assr. to I. G. Farbendind A.-G. E.P. 356,189, 2.9.31. 
Appl., 2.5.30. 


The invention relates to the production of condensation products of 
aromatic hydrocarbons, in which any aliphatic side chains present contain 
only one carbon atom. While heating from 500°-800°C., the reaction is 
carried out in the presence of catalysts comprising one or more difficulty 
reducible and difficulty fusible metal oxides. If desired, the catalyst may have 
a coating of “ crystalline carbon” but the reaction is carried out in the 
absence of free oxygen. The initial hydrocarbons are passed over the catalyst 
at such a high velocity that up to 15% only of the hydrocarbons are 
condensed in one operation. Finally, the reaction may be carried out in the 
presence of gaseous diluents inert to the initial hydrocarbons. W. H. T. 
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51. Purtrication or Crupge Pararrin Ors AND THE Like. J. Y. Johnson. 
E.P. 359,994, 2.11.31. Appl., 2.6.30. 

This patent deals with the treatment of crude liquid hydrocarbons of the 
paraffin or naphthene series with nitric acid (2-10% concentration) at 
temperatures varying from 50-90°C. The hquid hydrocarbon mixtures so 
treated are particularly suitable for subsequent oxidation in the liquid 
phase preferably by air. W. 8. E. C 


52. Om Fractionation. Foster Wheeler, Ltd. E.P., 360,242, 5.11.31. 

Appl., 12.12.30. 

An improvement in the operation of fractionation equipment where a 
plurality of side streams is withdrawn is described, which consists in 
preventing reduction of liquid flow velocity in the side streams, while main- 
taining substantially constant area of gas passage through the gas-liquid 
contact members. H. C. R. 
53. Workine up THE Resipves OBTAINED WHEN ACID-CONTAINING MINERAL 

Orms are DISTILLED OveR ALKALIES OR ALKALINE Eartus. Deutsche 

Gasolin A.-G. E.P., 360,277, 5.11.31. Appl., 20.1.31. Conv. (Ger.), 

23.1.30. 

A process is described for working up the soap-containing residues 
obtained on distilling acid-containing mineral oils over alkali. The residues 
are treated with conc. sulphuric acid whereby the free (naphthene) acids are 
separated. The residues may be diluted by the addition of hydrocarbons 
before treatment with the sulphuric acid. , = 2 


4. Rerovsinc Hyprocarsons. T. T. Gray. Assr. to Gray Processes 
Corpn. U.S.P., 1,825,861, 6.10.31. Appl., 23.4.29. 

The object of the invention is to obtain stable “‘ doctor sweet '’ products 
from sour unstable hydrocarbons (e.g., those obtained by cracking oils 
containing sulphur). The treatment consists in contacting the product in 
liquid form with mercury acetate and then in the vapour form with a solid 
adsorptive treating material, the latter being capable of polymerising the 
unstable hydrocarbons. W. H. T. 


55. Rerrmstnc Hyprocarson Onms wirn Sutpxuric Acip, Copper, 





Capium, Mercury, Iron, Coromium, MANGANESE, ALUMINIUM, NICKEL 
anp Copatt Sautrs. A. Lachman U.S.P., 1,826,138-47. Assr. to 
Richfield Oil Co., 6.10.31. Appl., 8.5.29. 

These patents deal with a process of refining mineral oil in which the latter 
is vaporised and then contacted with an aqueous solution of the salt in 
question. Purified oil vapour is separated from the products of reaction and 
treating agent and finally condensed. W. H. T. 


56. Treatment or AuipHatic Hyprocarsons. G. W. Howlett, Assr. to 
R. M. Corl. U.S.P., 1,826,787, 13.10.31. Appl., 24.2.23. 

A method of treating petroleum oils, their distillates and residues is 
described in which more desirable lower boiling hydrocarbons are produced 
from higher boiling petroleum hydrocarbons. 

The petroleum hydrocarbon vapours are treated with methyl chloride, also 
in the vapour phase and without the aid of metallic halogen derivatives, when 
unstable compounds are formed. The mixture is heated at a temperature 
suitable for conversion action of the chloride to produce the lower boiling 
compounds ; these are distilled off as formed and the higher boiling distillates 
are returned for further treatment while the mixture is subjected to a 
conversion temperature. W. 8. E. C. 
D2 
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57. Removine Hyprocen SULPHIDE From OILS AND OTHER SUBSTANCEs, 
L. Rosenstein. U.S.P. 1,827,912. 20.10.31. Appl., 16.4.27. 
Hydrogen sulphide is removed by liquid phase washing with an aqueous 
solution of sodium carbonate and sodium bicarbonate, the alkalinity being 
maintained at from 10° to 10°* molal. The aqueous layer, by contacting 
with air in the presence of a catalyst such as nickel or cobalt sulphide, 
eliminates the sulphur as the element. At the concentrations used the 
formation of thiosulphate is not excessive. H.C. R. 


58. Gas anp Vapour Treatrnc Apparatus. I. L. Dormon, Assr. to 
Basic Patents Corporation. U.S.P. 1,828,734. 27.10.31. Appl., 13.9.28, 


The apparatus has been designed to operate the process described in the 
co-pending application No. 305,773 of 13.9.28. This process consists in the 
desulphurisation of gasoline or other light hydrocarbons by passing the 
vapours over finely divided metals, in particular nickel, which removes the 
sulphur by forming the corresponding sulphide. The metal is reconverted 
to its original state of activity by oxidation with air, when sulphur dioxide 
and the metallic oxide are produced, followed by the reduction of the oxide 
to metal with hydrogen. The movement of the catalyst takes place counter. 
current to the various vapours or gases referred to above, and the present 
apparatus provides a means for accomplishing this and carrying out the 
three stages of the process. 8. F. B. 


59. Treativec Hyprocarson Ons. O. C. Brewster and W. M. Perry, 
Assrs. to Standard Oil Co. U.S.P. 1,830,925. 10.11.31. Appl., 22.3.28. 


A method of treating hydrocarbon oils is described which comprises heating 
the oil to a temperature of active oxidation in the presence of a free oxygen 
containing gas. The vapours evolved are contacted with an incoming 
stream of fresh oil, thereby condensing the heavier portion of the vapours. 
The condensate and fresh oil are passed through a heating zone and then 
discharged into an expansion chamber. The vapours evolved are removed 
and the unvaporised fractions of the oil are returned to the first-mentioned 
body of oil. W. H. T. 


60. Distititine Perroteum Restipuum. F. M. Rogers and C. P. McNeil, 
Assrs. to Standard Oil Co. U.S.P. 1,830,963. 10.11.31. Appl., 17.3.23. 


A description is given of a method of distilling to coke a heavy crude oil 
residuum having a flash point above 500° F. It consists in continuously 
flowing the residuum in a stream through a heated zone with a confined body 
of inert gas, the residuum being finely divided immediately afterwards in a 
reaction zone. After sub-division, the temperature is increased to 800°- 
1200° F., thereby substantially distilling the residuum to coke. W. H. T. 


61. Distirzation or HyprocarsBon Ors. G. W. Watts, Assr. to Standard 
Oil Co. U.S.P. 1,831,051. 10.11.31. Appl., 24.3.28. 


A pipe still is described consisting of a plurality of heating zones through 
which the material to be distilled is passed in the following manner. A 
number of pipes are provided for series or parallel flow, and the resulting 
mixture of oil and vapours is passed into a chamber, from whence the remixed 
oil and vapours are taken and passed to the column. It is claimed that 
uniformity of composition of the feed produced as above is ensured and that 
no “ slugging ” takes place. H. C. R. 
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Cracking. 


62. Drm Crackinc Tuses ro Repuce Hazarp. L. de Florez. Oil 
and Gas J., 1931, 30 (25), 22. 


In view of the corrosive nature of many cracking stocks, it is essential 
that strict supervision of the thickness of the equipment should be kept. A 
simple method of determining when equipment has reached its minimum 
safe thickness is the preparation of small holes, to a depth determined by 
the lowest safe bursting limit, in pipes or vessels where failure may 
occur harmlessly. These give indication of wear while there is sufficient 
thickness of metal left generally to operate with safety until the plant is shut 
down. The most convenient shape for the hole has been found to be cylindrical 
(} in. to } in. in diameter), with a sharp conical bottom, the angle of the cone 
being 45°-60° to the horizontal. The depth of the hole is usually half of 
the thickness of the original walls, the drilling being terminated at this point 
by means of a suitably arranged stop on the drill, shaped to the desired cone 
bottom. The conical bottom allows leakage to take place when the metal 
wears away at the minimum rate at first, gradually increasing to the full 
bore of the hole, if by any chance the leak is not observed with reasonable 
promptness. In view of the difficulty of determining where the most severe 
corrosion is likely to occur, it is best to drill the tube at regular intervals 
round the periphery. In a straight line pipe it is considered desirable to 
drill holes, usually at two points 180° apart, the next two holes being drilled 
with their axes at right angles to the preceding pair usually at distances of 
6-14 in. apart. 

The accurate drilling of these holes in the fields is a tedious and expensive 
matter. Arrangements have therefore been made to supply pre-drilled pipe 
and tubing in standard lengths which can be substituted for regular pipe on 
all important lines. 

The use of drillings in still tubing within the furnace is valuable in indicating 
the thinning of tubes towards the ends (where thinning usually takes place), 
preventing the swelling which is often followed by a dangerous rupture of 








the tube. 

It is shown that no deleterious effect on the strength of the pipe is caused 
by the holes. 

With insulated lines it is easy to observe the leakage from any holes by 
putting the insulation on in sections 8-10 ft. in length, separated by tin 
dams. A leak will be shown up by the smoking or dripping of the oil in the 
insulation. If there are only a few holes, a section of pipe is welded to the 
main pipe around the hole and extended through the insulation, so as to 
allow free egress of the vapours in the event of failure. Cc. L. G. 


63. CONVERSION OF HypRocarpons into LicuterR Hyprocarsons. W. L. 
Gomory. E.P. 359,027, 15.10.31. Appl., 15.7.30. 


Heavy hydrocarbon material is submitted continuously to optimum 
conditions of temperature, pressure and time to bring about cracking. The 
products obtained are vapourised either at atmospheric or under increased 
pressure in a vapourising zone from which the lighter vapours are removed 
and fractionally condensed in such a manner that the required low-boiling 
constituents are recovered while the insufficiently light fractions are removed 
as reflux condensate. The residue and reflux condensate are then treated 
separately as follows: the reflux condensate is led through a passage-way 
situated in the cracking zone for the original material so that it becomes 
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highly heated, at the same time assisting to maintain the required temperature 
in this zone. Eventually the heated reflux condensate reaches a second 
cracking zone where the optimum temperature necessary for the cracking 
of this material is maintained. The advantage of this method of operation 
is that each fraction is converted under its own optimum conditions. The 
products from both cracking zones are passed into the same vapourising 
zone preferably being intimately mixed beforehand. The residue withdrawn 
from the vapourising zone is subjected to a destructive hydrogenation treat- 
ment. 

The whole process if desired may be carried out in the presence of an excess 
of hydrogen, hydrogen containing gas or gas capable of liberating hydrogen 
so that hydrogenation is effected. Catalysts if used may be placed in both 
heating or cracking zones or circulated in suspension or colloidal solution 
with the material under treatment. 

Suitable apparatus for carrying out the process is described. 8. F. B. 


64. Crackine Mrverat Ons. H. Blau. E.P. 360,513, 12.11.31. Appl. 
15.8.30. 


Oil vapours are cracked in a bank of upright or inclined double tubes. 
The latter are disposed one within the other, the outer being closed at one 
end so that the vapours first flow through the outer tubes in counter current 
to the hot gases towards the closed ends of the tubes. The vapours are thus 
heated gradually to the highest temperature provided. The cracked products 
then reverse at the closed end of the tubes, and flow back through the inner 
tubes in counter current to the oil vapours so that heat exchange takes place. 

W.#H.T. 


65. U.S. Parents on CRAckKING, 


A. E. Pew and H. Thomas. 1,825,976-7. 6.10.31. 

Cracking processes using mercury vapour as the heating medium. 

E. C. Herthel and H. L. Pelzer, Assrs. to Sinclair Ref.Co. 1,826,782. 13.10.31. 

The aims are continuity of operation, reduction of stresses in apparatus, 
and removal of coke by filtration through fullers earth, etc. 

C. H. Jenkins, Assr. to Jenkins Petroleum Process Co. 1,827,018. 13.10.31. 

A four-bladed propeller induces a high velocity of oil through the heating 
coils, thus minimising coke formation. 

A. D. David, Assr. to Universal Oil Prod. Co. 1,827,073. 13.10.31. 

Heat exchange between reflux condensate and raw oil. 

C. P. Dubbs, Assr. to Universal Oil Prod. Co. 1,827,076. 13.10.31. 

A plurality of independent bodies of oil are maintained at cracking tempera- 
ture and pressure, the latter being controlled by supply or withdrawal of 
incondensible gas. 

R. T. Pollock, Assr. to Universal Oil Prod. Co. 1,827,106. 13.10.31. 

Cracked oil is sprayed into vertical tubes, the flow being enough to keep 
the residuum line free from carbon formation. 

C. J. Pratt, Assr. to Universal Oil Prod. Co. 1,827,107. 13.10.31. 

Removal of coke and pitch forming particles by upward passage through 
a@ pool of settling oil. 

G. Egloff and H. P. Benner, Assrs. to Universal Oil Prod. Co. 1,827,883. 
20.10.31. 

Two pressure stills, the lower one directly fired and the upper one heated 

by flue gases. 
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J.C. Morrell and W. F. Faragher, Assrs. to Universal Oil Prod.Co. 1,827,899. 
20.10.31. 
Cracked residue passed to recracking zone, thus increasing ite fluidity. 
R..R. Herrick, Assr. to Universal Oil Prod. Co. 1,828,368. 20.10.31. 
An expansion drum which has its greatest thickness at the point of maximum 
corrosion. 
§. Stransky and F. Hansgirg. 1,828,691. 20.10.31. 
The stock is heated by electrical immersion heaters. 


C. P. Dubbs, Assr. to Universal Oil Prod. Co. 1,829,637. 27.10.31. 
Cracking in small streams to give high velocity and eliminate carbon 
deposition in firing zone. 
A. E. Pew. 1,831,424. 10.11.31. 
Heating by mercury vapour with means for ensuring safety. 
J. D. Seguy. 1,831,974-5. 17.11.31. 
Stock cracked in liquid phase and reflux condensate in vapour phase. 


H. T. Darlington. 1,832,100. 17.11.31. 

After low pressure heating, a middle cut is condensed and cracked at 
high pressure. 
J. D. Seguy. 1,832,819-20. 17.11.31. 

Stock cracked in liquid phase and reflux condensate in vapour phase. 
Spent combustion gases are passed into the vapours. 


G. Egloff and H. P. Benner, Assrs. to Universal Oil Prod. Co. 1,832,927-8. 
24.11.31. 

A continuous liquid phase process avoiding carbon deposition. The 
second patent embodies a double pressure still, a carbun settling tank and 
spraying oil over the oil in upper still. 

G. Egloff, Assr. to Universal Oil Prod. Co. 1,832,970. 24.11.31. 

Utilising and controlling incondensible gas. 

0. H. Fairchild, Assr. to Universal Oil Prod. Co. 1,832,975. 24.11.31. 

Vapour phase process using direct contact of highly heated gases. 

L. Kirschbraun, Assr. to Universal Oil Prod. Co. 1,832,985—6. 

Liquid phase process using heat exchange and avoiding carbon deposition. 
The second patent uses a tube type of apparatus. 

E. C. Herthel, Assr. to Sinclair Ref. Co. 1,833,162. 24.11.31. 

Liquid phase process minimising carbon deposition. 

R. Pyzel, Assr. to Universal Oil Prod. Co. 1,833,472-3. 24.11.31. 

Vapour phase by direct addition of high temperature gases. 








L. Link, Assr. to Stand. Oil Dev. Co. 1,833,650. 24.11.31. 
Liquid phase with control of coke formation. 


A. L. Strout, Assr. to Stand. Oil Co” 1,834,228. 1.12.31. 
Recovering useful heat in a vaporised oil which is to be condensed and 
recycled to a cracking process, the heat being transferred to fresh fuel stock. 


N. Goodwin and N. M. Mumper, Assrs. to Industrial Process Co. 1,834,305. 


1.12.31. 
Apparatus embodying a rotatable retort and means for forming a variable 


closure for the filling opening. W. iH. T. 




















Hydrogenation. 


66. HyproGENnation Catatysts ror Puenots. A. Kling and D. Florentin, 
Rev. Petr., 1931 (452), 1636. 


With an excess of hydrogen (10-12% on the weight of phenol) Mo,0, as 
catalyst gave a product containing 80% of a fraction having B.Pt.78/79° C, 
D,, 0-808, N,** 1-4508 consisting of 25% benzene and 75% cyclohexane, 
Nickel oxide gave lighter hydrocarbons D,, 0-760—rich in hexane. Using 
activated alumina, the chief fraction gave B.Pt. 78-82°C, D,, 0-868, N.™ 
1-4903—mainly benzene with a little cyclohexane. 

With less hydrogen (4%) heavier hydrocarbons are obtained, double 
bonds are not affected and the speed of the reaction is reduced. 

If blue oxide of molybdenum is used—activated by prolonged heating at 
500°C—the dehydrating property of the catalyst increases at the expense of 
the hydrogenation—heavier hydrocarbons resulting. Excellent results are 
obtained with dehydrating catalysts (previously activated by heat) to which 
5-10% of Mo,O, has been added—hydrocarbons rich in benzene being 
obtained. 

A table is given of results obtained in a 2-litre laboratory bomb—using 
various catalysts. C. C., 


67. Brrumen Hyprocenation anp Gas Pyrotysis. Nat. Petr. News, 
23 (43), 89-97. 


An account is given of work carried out at the University of Alberta on 
the utilisation of natural bitumen deposits and natural gas. Natural bitumen 
from the Ft. McMurray (Canada) deposits was heated in an autoclave in 
the presence of hydrogen from natural gas at a pressure of 1000 to 1500 lb./ 
sq.in. Yields of gasoline up to 20% wt. of the bitumen treated were obtained 
and the following general conclusions drawn. 

That the rate of hydrogenation depends on the temperature, the presence 
of a catalyst, and, in the case of retreatment, on the extent of previous hydro- 
genation. 

That the reaction commences slowly at 200° C. and increases in rate with 
increase of temperature to an optimum practical temperature of 425° C. 
to 450° C. 

An increase of the hydrogen to bitumen ratio increases the rate of reaction. 
Coke formation is thereby reduced. 

That the mechanism of hydrogenation appears to consist of the addition 
of hydrogen to unsaturated linkages produced by thermal decomposition. 

In the pyrolysis of natural gas, gas from the Viking and Turner Valley 
fields was passed through a combustion furnace at 950° C.-1100°C. Tars 
and heavy products were collected in settling chambers, tar mist was precipi- 
tated electrically and volatile products absorbed in active carbon. The 
material of the heater tube is not important if it will quickly assume a hard 
coating of scale like graphite. 

The following products were obtained from a single treatment. 1000 cu. ft. 
of Viking gas yielded: 0-22 gal. of light oil and 0-21 gal. tar. 1000 cu. ft. of 
Turner Valley gas yielded : 0-36 gal. light oil and 0-3 gal. tar. These yields 
represent 12% and 17% wt. on the basis of the available carbon. The light 
oil is light yellow in colour, and is largely benzene. Fractional distillation 
gave the following data: I.B.P., 75° C.; 81% at 80-5° C.; 91-4% at 112°C. ; 
93-4%, at 150°C.; 6-6% residue (naphthalene). 
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The tar in which naphthalene, anthracene, chrysogene, chrysene and 
diphenylmethane were identified gave the following data on fractional 
distillation: I.B.P., 79°C.; 35% at 210°C.; 17-5% at 235°C.; 31-6% at 
200° C.; 44% at 345°C. H. G. 


68. CoNVERSION or GasEous Hyprocarsons into Hyprocen. Union 
Chim. Belge. S.A. E.P. 357,956, 29.9.31. Appl., 29.5.30. Conv. 
(Belg.), 31.8.29. 

The process is carried out in stages, the gas being heated between its 
successive passages over the various layers of catalyst or recirculated over the 
same catalyst. The catalyst may also be heated and the reaction may take 
place in the presence of steam. R. P. 


69. Destructive HyDROGENATION OF CARBONACEOUS MATERIALS IN THE 
Liquip Puase. H. Harper, R. Scott and the I.C.I., Ltd. E.P. 358,662, 
15.10.31. Appl., 26.8.30. 

Exothermic destructive hydrogenation processes which are carried out in 
the liquid phase may be readily controlled by introducing into the reaction 
vessel regulated quantities of an oil which is vaporisable and which possesses 
a substantial latent heat under the reaction conditions. For example, 
middle oil, boiling range 200-300° C., which has a critical temperature of 
about 450°C. may be employed to control a reaction temperature in the 
neighbourhood of 420-440°C. The quantity used is usually from 0-7 to 
0-2 tons per ton of coal or oil to be hydrogenated. If precautions are not 
taken to prevent increase of temperature during the reaction, excessive 
coking and/or gas production results. 8. F. B. 


70. MANUFACTURE AND PropvuctTion oF VALUABLE HYDROCARBONS BY 
Destructive Hyprocenation. I. G. Farbenind. A.-G. E.P. 358,926, 
9.10.31. Appl., 9.4.30. 


In the destructive hydrogenation of coal or oil, overheating, which results 
in undesirable chemical reactions, may be avoided by allowing the material 
to be treated in a finely divided form, as for example coal in a fairly granular 
or pulverulent state or oil in the form of a spray, to fall freely in the presence 
of hydrogen, or gases capable of supplying hydrogen, through a pressure 
tight container in which heated heating members are arranged. When coal 
is being treated, baffles in the form of sieves are used to increase the time of 
falling. Suitable catalysts which comprise elements of the 6th group of 
the Periodic Table in the form of oxides, hydroxides, sulphides or carbonates 
may be mixed with the material before treatment or added separately. The 
process is preferably carried out at pressures between 10 and 1,000 atm. 
and at temperatures between 300° and 700° C., 380-550° C. being usually 
employed. 8. F. B. 


71. Destructive Hyprocenation or Carponaceous Marteriats. H. 
Harper, R. Scott and I.C.I., Ltd. E.P. 359,755, 29.10.31. Appl., 
17.11.30. 

The apparatus comprises a reaction chamber to contain the liquid under- 

going reaction. Above the oil level a series of bubble cap trays are arranged, 

and in the vapour space above the trays are one or more cooling coils. Thus 

a dephlegmator is contained within the reaction vessel. The hydrogen 

supplied through the cooling coils provides the cooling medium. Using a 

suspension of 50 parts powdered coal, 25 parts of heavy oil, and 25 parts 
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middle oil, mixed with 0-02 parts of stannous oxalate, at a pressure of 250 atm. 
and 430° C., the vapours from the reaction vessel yielded on distillation 43 
parts of petrol, 52 parts middle oil, and 5 parts of heavy oil. 

Under identical conditions the products from a simple vertical reaction 
vessel yield 8 per cent. of petrol, 47 per cent. of middle oil and 45 per cent, 
heavy oil. R. P. 


72. Conversion or Coats, Tars, erc. I. G. Farbenind, A.-G. E_P. 
359,945, 28.10.31. Appl., 28.4.30. 


In order to prevent overheating and subsequent coke deposition, materials 
to be hydrogenated are passed through a tube over which the heating gases 
travel in the same direction as the oil flow. R. P. 


73. Destructive HyprocEenation or Coat, Tars, etc. I. G. Farbenind, 
A.-G. E.P. 359,993, 2.11.31. Appl., 2.6.30. 


Settling of the catalyst during the process of hydrogenation may be pre. 
vented by precluding the simultaneous presence of asphaltic substances 
and hydrocarbons rich in hydrogen. R. P. 


Chemistry of Petroleum. 


74. IsonatTion or THe Rapicat Ernyt. Paneth and Lautsch. Nature, 
1931, 128, 1007. Ber., Nov., 1931. 


Lead tetraethyl was vaporised at -25°C. in hard glass apparatus, the 
gaseous product being identified by bringing it into contact with zinc— 
when zinc ethyl was formed. Similarly, with antimony, antimony triethy] 
was formed. n-Propyl and isobutyl radicals have not yet been isolated. 

With regard to the mechanism of the reaction involved in the disappearance 
of the free radicals, the authors conclude that the latter occurs on the walls 
of the containing vessel and is unimolecular. The main product has been 
shown to be n-butane. Ethane was not, however, obtained from methyl. 
(Cf. Paneth and Hofeditz, Nature, 1929, 124, 161.) C. C. 


75. Moror Fvets rrom Gasorrve. I. Pretomnary Report on Pyrotysis 
or Mernane. H. M. Smith, P. Grandone and H. T. Rall. U.S. Bur. 
Mines Repts. Invest. 3143, Oct., 1931. Oil and Gas J., 1931, 30 (24), 90. 


The apparatus used is fully described and illustrated, and the yields 
of products obtainable under certain fixed conditions are shown diagram. 
matically. 

Briefly the gas is measured by a special type gasometer (capacity 2 cu. ft.), 
traces of CO, and moisture are removed, and the gas passed to a reaction 
tube, its pressure being measured just prior to entry. The reaction tube is 
contained in the furnace, which is heated electrically, and arrangements are 
made for the temperature in the centre of the heated zone to be measured. 
After leaving the reaction tube, the products of pyrolysis pass through a 
tar precipitator. Special precautions are taken to prevent stoppages due 
to naphthalene, which is absorbed in tetrahydronapthalene at room tem- 
perature. Light oils are absorbed in the same solvent, but the absorber 
bottles are packed in ice. Traces of solvent and any residual light oils are 
removed in a tube filled with glass wool and packed in ice and salt. The 
gases produced are passed to a gasometer which can be read to 1/100th of 
a cu. ft. The velocity of the gas through the tubes is controlled by two 
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needle valves. Runs are continued until approx 10 cu. ft. of gas has been 
collected in the final gasometer or until the reaction tube becomes clogged 
with carbon, which is indicated by rapid changes in manometer readings. 
The exact procedure followed in carrying out a test is described. The deter- 
minations of the quantities of carbon, light oils, ete., produced are carried 
out by normal methods; the quantities of carbon found usually tend to be 
low. The seven main findings reported are :—({1) Pyrolysis of methane 
yields higher hydrocarbons, amongst which the following have been identified : 
ethylene, acetylene, benzene, naphthalene, anthracene and pyrene. Small 
amounts of other gases, unsaturated liquids, and liquids and solids of very 
high boiling-point are also produced; (2) Yields at atmospheric pressure 
depend on temperature and rate of flow through cracking zone ; (3) Ethylene 
predominates at commencement, other hydrocarbons being formed subse- 
quently, but it is not yet known whether light oil proceeds from ethylene 
or acetylene ; (4) Dilution with either nitrogen or hydrogen affects yields, 
and increases proportion of both ethylene and acetylene obtained ; (5) Admix- 
ture of ethane increases yields of all products ; (6) Relationships between yield 
and the variables, temperature and rate of flow, have been found to exist ; 
(7) Optimum operating conditions may be approximated by a consideration 
of the rate and amount of production. 

Further work to evaluate the effects of other variables (such as the 
dimensions and material of the tube, preheating of incoming gas, treatment 
of gases leaving cracking zone) is in progress. R. A. E. 


76. Some Fuston anp Transition Data ror Hyprocarsons. G. 8. 
Parks and H. M. Huffman. Ind. Eng. Chem., 1931, 23, 1138-9. 


Heats of fusion, determined by the Nernst method using an aneroid 
calorimeter, are given for 59 hydrocarbons, including normal and branched 
paraffins, aliphatic olefins, aromatics, hydroaromatics and naphthenes. 
For eight substances where more than one solid form exists, transition values 
have also been determined. 
The experimental results have been compared in certain cases with 
theoretical values given by Parks and Todd in their equation :— 

ASf = 4n®-***_}-43, 
where 4Sf=molal entropy of fusion 

n=number of carbon atoms in the molecule. H. C. R. 


77. Stow Comsustion or Hyprocarspons. R. Spence. Nature, 1931, 
128, 873. 

Recent work by Lenher with ethylene (J.A.C.S., 1931, 53, 3737, 3752) 

confirms a modification of Bodenstein’s hypothesis put forward by the 

author to explain the proportions in which CO, CO,, water, glyoxal, 

formaldehyde, and formid acid are formed in the slow oxidation of acetylene. 

Deactivation of the activated peroxide originally formed occurs in two 

ways, in a ratio determined principally by steric factors, viz. :— 

1. C,H,0,'+0,— CO+CO,+H,0, 

2. C,H,0,'+0,-— 200+H,0,. 

An additional but minor reaction occurs as 

3. 2C,H,0,'— CO+CHO.CO.CH ,OH. 


In the case of ethylene (Lenher’s experiments) the hydrogen peroxide is 
formed from 

4. C,H,O}+0,—CO+H,0,+HCHO. 

The oxidations of both ethylene and acetylene proceed with similar 
mechanisms, and such products as ethylene oxide and methyl alcohol are 
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to be regarded as the result of an alternative non-chain propagating deactiva. 
tion by the hydrocarbon molecule, which assumes importance only at high 
temperatures and high concentrations, or special surface conditions. 

W. E. J. B. 


ABSTRACTS. 


78. Preparation oF LEAD DISULPHIDE BY THE REACTION BETWEEN Leap 
MERCAPTIDES AND SutpHuR. W. E. Duncan and E. Ott. J.A.CS, 
1931, 58, 3940-3949. 


The authors have shown that when benzene solutions of sulphur and 
sec-butyl lead mercaptide are shaken together in varying proportions, when 
the S/Pb ratio is 8 or higher, practically pure lead disulphide is formed, 
The disulphide is of a deep reddish brown colour, is insoluble in water and 
common organic solvents. It is unstable, and readily decomposes into lead 
sulphide and sulphur. No higher polysulphides were obtained at the 
higher S/Pb ratios. 8. F. B. 


79. AcETYLENE PoLtyMERS AND THEIR Derivatives. I. THe Conrroiiep 
POLYMERISATION OF AcETYLENE. J. A. Nieuwland, W. 8S. Calcott, 
F. B. Downing and A. 8. Carter. J.A.C.S., 1931, 58, 4197-4202. 


This work is being carried out with the object of developing a process for 
the production of synthetic rubber from acetylene. When acetylene is 
passed into a concentrated solution of cuprous chloride in water containing 
ammonium chloride which has been freed from cupric salts by warming 
in the absence of air on the steam bath for 24 hours in the presence of 
copper powder and hydrochloric acid, and the saturated solution after 
standing for several days distilled, an oil is obtained containing divinyl. 
acetylene, and a tetrameride. Careful fractionation of the divinylacetylene 
gives small amounts of monovinylacetylene. The tetrameride is thought 
to be 1. 5. 7-octatriene-3-ine. Divinylacetylene is extremely dangerous to 
handle, and can only be distilled with considerable risk of explosion. It 
readily polymerises to form a gel, and finally a hard resin. 8S. F. B. 


80. CatatytTic Partita OxIDATION oF ALCOHOLS IN THE VaPpouR PHASE. 
III. W. L. Faith and D. B. Keyes. Ind. Eng. Chem., 1931, 23, 
1250-1253. 


Vapour phase partial oxidation has proved of great value in solving the 
problems of chemical industry, but before this work can be extended very 
far it is essential to study the fundamental nature of the oxidation catalysis. 
Recent work has been criticised on the grounds that each investigator bas 
employed an entirely different apparatus, with the result that experiments 
carried out in one apparatus cannot be duplicated in another. The authors 
have, for this reason, devised a simple form of vapour phase oxidation 
apparatus in which experiments can be easily and accurately reproduced. 
Alcohols have been chosen as the most convenient materials for oxidation, 
since all the variables can then be easily controlled. In the present work, 
the results are given for the partial catalytic oxidation of methanol and 
ethanol, different forms of silver, copper and nickel catalysts being used 
The results have shown that the form of catalyst having the highest 
coefficient of heat transfer gives the highest conversion of aldehydes from 
alcohol. The yield of acetaldehyde from ethyl alcohol obtained with both 
copper and silver catalysts is higher than any reported by previous 
investigators. 8S. F. B. 


See also Abstract No. 7. 
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Analysis and Testing. 


8]. PeRoxipes AnD Gum rn Gasouine. J.A.C. Yale andC. P. Wilson, junr. 
Ind. Eng. Chem., 1931, 28, 1254-9. 


The estimation of peroxides in gasoline is discussed, and thé method used 
by the authors is described in some detail. The chemical properties of per- 
oxides are dealt with, together with the effect of various reagents upon them. 
It is shown that treatment with water causes only a slight amount of hydro- 
lysis, if any, while caustic soda immediately removes a small amount of the 
peroxides. Strong sulphuric acid causes decomposition, and thereby acquires 
a deep reddish colour, but mercaptans, however, react very slowly. The action 
of lead mercaptide is very rapid, and lead sulphide is oxidised to lead sulphate. 
Silica gel is found to remove peroxides and gum from gasoline, but cracked 
gasoline treated with silica gel is rendered very susceptible to oxidation. 
The peroxides found in oxidised gasoline are quite stable, but at higher 
temperatures they decompose or react with unsaturated hydrocarbons in the 
ail. Investigation of the properties of peroxides leads the authors to conclude 
that the gum in gasoline is usually present as peroxides, which decompose 
and polymerise to true gum on evaporation. Tests for preformed gum are 
discussed. W. m. &. 


82. Evaporation or Perrot rrom Tanks. J. Bancelin and R. Le Grain. 
Rev. Petr., 1931 (449), 1541-1545. 


Loss of stocks from gasoline reservoirs is due to three distinct causes : 
firstly, losses occasioned by the plate joints; secondly, the alternate empty- 
ing and filling of the reservoir; and thirdly, the emission of gasoline vapour 
under the influence of temperature, particularly the changes of temperature 
between day and night. Laboratory experiments, which might indicate some 
of the main factors applying to large-scale storage, are described. Samples 
of aviation spirit contained in glass flasks, open to the air through glass tubes 
of variable length and diameter, were subjected to temperatures of 50° C. 
and 20° C.—the normal temperature range experienced in the French Colonies. 
The results showed that the higher the temperature and the more spirit in the 
flask, the greater the actual loss. Twelve alternate heatings for one hour at 
50° C. and 20° C. showed that a greater loss occurred in this way than when 
the samples were kept for twelve hours at 50° C., followed by twelve hours at 
20° C. The differential in the two cases was greater when the flasks were 
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least filled. Relative loss was greater for the smaller contents of the flask, 
but actual loss was proportional to the amount present. The.authors con- 
sider that stratification in the gaseous phase, the upper layers of which will be 
very weak in gasoline vapour, may account for this. The diameter of the 
tube leading to the atmosphere was without appreciable effect on the loss, 
but the loss increased slightly as the length of the tube was decreased. Varia- 
tion in the size of the flasks showed that actual loss, when each flask was 
half filled with spirit, increased with the size of the flask, the smallest flask of 
all showing a slightly greater proportionate loss, however. The effect of 
floats, which cut down the evaporation surface, reduced the losses, but not in 
proportion to the area covered. 

Further results indicated that Dalton’s law is useless to estimate loss, even 
approximately, but that it is the lighter fractions of spirit which pre-eminently 
determine loss. Hence the deterioration of stocks from a carburettion point 
of view may occur. 
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Aluminium paint is useful in preventing losses, as the range in temperatures 
for tanks painted in various colours was as follows: Black, 24-5° C.; red, 
23° C.; grey, 19° C.; aluminium, 18° C. Recommendations to reduce 
losses are: interior floats with covered reservoirs, and the construction of 
tanks that give the air space over the spirit, the form of a vertical chimney 
several metres high. The vapour pressure curves of some gasolines are 
given. W. E. J. B. 


83. DereRMINATION OF THE Viscosrry oF Tar, Prrcw anp SmaiLar Opaque 
Susstances. D. C. Broome and A. R. Thomas. J.S.C.I., 1931, §9, 
4247—428r. 

Modern viscometers are unsuitable for this determination for reasons 
stated. The falling sphere method is considered the most promising, if suit. 
able means can be devised for observing the fall of the sphere in opaque fluids, 
Observations by means of a counterpoised ball were unsatisfactory, owing to 
frictional defects of the pulley system used. An attempt was therefore made 
to devise an electrical means for noting the passage of the ball past fixed 
points. Details of the apparatus and a diagram of the circuit are given. The 
steel ball passing the search coils energised by thermionic valves affects the 
capacity and inductance of the circuit, and by suitable amplification the 
passage of the ball can be observed in a telephone. The coils are coated with 
shellac to render them impervious to oils, bitumens, etc. The viscometer 
jar stands in an oil bath. The viscosity may be calculated from the formula : 

n=td* (o—p) g/18S (1-2-4d/D) (1-—5d/3h) 

where g is 981 cm:1 sec.*, d = diameter of sphere in cms., ¢ = density of 

sphere in grms. per c.c., p=density of liquid (grm. per c.c.), t = time in 

seconds taken for the sphere to fall the distance S cms. between the two 
coils. D=diameter of the viscometer jar in cms., and h =height of column of 
liquid in cms. 

There is a linear relationship between the logarithims of the temperature 
and absolute viscosity, as found by this method, for true liquids. Figures are 
given for viscosities on a sample of refined coke-oven tar, an asphaltic base 
flux oil, a residual bitumen and another tar. The above linear relation does 
not always hold for the materials under discussion, hence they do not always 
behave as true liquids. A possible relationship is suggested between the 
critical temperature found in connexion with the surface tension of bitu- 
minous substances (found by Nellensteyn and Roodenburg, Koll.-Chem. Beih., 
1930, 31, 433) and these anomalous viscosities. A. O. 


84. Economy or Towe rm Lasoratory Distmiation. D. F. Stedman. 
Canad. J. Res., 1931, 5, 455-465. 

The fractional distillation of ideal mixtures has been treated mathematically. 
Use has been made of the “ critical reflux ratio” for any mixture, above 
which even an infinite column cannot obtain complete separation ; and the 
relation of this ratio to the most economical one for any particular case is 
given. The conclusions were practically tested by means of a mixture of 
methyl! and ethyl alcohols, using a very efficient column, and the errors and 
deviations are discussed. Graphs and correction factor tables are given, 
enabling calculation of the most economical reflux ratio for any particular 
fractionation. H. C. R. 
85. Vapour Denstry oF HypRocEN Sutpnipe. R. H. Wright and O. Maass. 

Canad. J. Res., 1931, 5, 442-447. 

An apparatus for the measurement of the vapour density of condensable 
gases at pressures in excess of atmospheric and at various temperatures is 
described. Redistilled hydrogen sulphide was taken, and vapour density 
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measurements made at temperatures ranging from 47° C. to -35° C. at 
pressures up to 4atm. The value under standard conditions was found to be 
1537. The experimental results have been compared with calculated data 
by the use of a modified Van der Waal’s equation, 


a Cc 
(P + =) (V—B (1+) = BT, 


where c is the constant in the Sutherland Viscosity-temperature relation. 

Deviations from the theoretical values are shown to be due to the action of 

molecular attraction. H. C. R. 

86. IpENTIFYING RuBBER QUANTITATIVELY IN CompPosrTIONs OF RUBBER 
anp ASPHALT. F.C. Van Heurn and M. A. Begheyn. India Rubber Jnl., 
1931, SL (26) 15. 

Previous methods for the determination of rubber in mixtures have been 
developed along the following lines :—(a) Dissolving the materials and precipitat- 
ing the rubber ; (b) separating the rubber by means of chemical reagents ; or 
(c) quantitatively determining the percentages of the other components and 
finding the amount of rubber by difference. These methods have been found 
unsuitable for the determination of rubber in compositions of rubber and 
asphalt. A method has therefore been developed in the Amsterdam Labora- 
tory of the B.P.M. known as the “ ebonite”’ method. This depends on the 
ease with which rubber can be vulcanised by treatment with sulphur at 
150° C., ebonite being formed, while the sulphur only reacts appreciably with 
asphalt at about 175° C. The ebonite formed is insoluble in organic reagents, 
and may be removed almost quantitatively, its sulphur content being easily 
determined, and the amount of rubber present calculated. It was found 
advisable to use 200% of sulphur to insure complete vulcanisation, and to 
carry out the heating at about 160° C. for 2 hrs. The difficulties which 
were encountered in making an allowance for the amount of asphalt retained 
in the residue, etc., are described, and full details given of the method eventually 
found most satisfactory. Cc. L. G. 


87. Derermimnrinc tHe Netr Heatine Vatve or Fuets. H. Junkers. 
E.P. 361,271, 19.11.31. Appl. 27.5.31. Conv. (Germany), 14.7.30. 


The method involves the use of a calorimeter traversed by a flow of cooling 











medium. The water of combustion coming from the heat exchanger of the 
calorimeter is continuously evaporated, its heat of evaporation being deducted 
from the heat of combustion of the fuel. W. H. T. 


See also Abstracts Nos. 10, 40. 


Anti-Detonation. 


88. CarpureTTroR Design ror THE C.F.R. DeTronation ENGINE. 
C. 8. Kegerreis. J.S.A.E., 29, 5, 411-414. 

An account of the development of a special carburettor for use with the 
C.F.R. engine. 

The original instrument from which the present carburettor was designed 
was evolved by E. M. Dodds, of the Anglo-American Oil Co., Ltd., and con- 
sisted of two fuel cups supplying a common fuel jet, which was capped by an 
air bleed tube, the orifices of both the jet and air bleed tube being in the 
venturi throat. Mixture strength was varied by adjusting the air bleed, 
which altered the depression at the fuel jet orifice, fine adjustments being 
arranged on the throttle and air bleed cock to simplify reproduction of settings. 
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Bearing in mind the need for accurate metering and speed in manipulation, 
the original model has now been elaborated, and is an instrument composed 
of either two or four float bowls, each fitted with a separate air bleed and fuel 
control valve, which are adjusted for maximum knock mixture strength, 
using the fuel under test in one float bowl and reference fuels in the other 
bowl or bowls. 

Selector valves are provided so that either of the fuel bowls can be quickly 
connected to the common fuel jet and air bleed shroud in the venturi, which 
enables the operator to switch from one fuel to another without re-adjusting 
the air bleed on changing over. The lengths of air and fuel passages have 
been cut down to the minimum consistent with the general design, and the 
air and fuel passages from each bow! are simultaneously controlled by a single 
lever, so that switching from one fuel to another is simply a matter of operating 
two plungers together. 

The results obtained with this carburettor appear to be quite satisfactory, 
no trouble being experienced between 40° F. and the temperature at which 
gassing of the fuel becomes evident. Fuel jets can be changed to work with 
fuels outside the normal range, and the instrument has now been adopted as 
standard equipment, though, of course, modifications may be made if and 
when they appear desirable. C. H. 8. 


Engines. 


89. Fourer-Live Temperatures tn Cars or 1931. O. C. Bridgeman and 
H. 8. White. J.S.A.EZ., 1931, 29, 447-452. 

This paper gives the results of a second survey of fuel-line temperatures on 
the lines of that carried out in 1930. (Cf. Abs. 602, 1931). 

Of the four factors, vapour pressure of the gasoline, design of the fuel 
system, atmospheric temperature and altitude, the first two are controllable. 
Various relationships between the vapour pressure of the fuel and the vapour- 
locking temperature are deduced, 

e.g., t = 259-140 log p, 
where t is the vapour locking temperature in degrees Fahrenheit and p, is the 
Reid vapour pressure at 100° F. For change of altitude there is an almost 
linear drop (up to 10,000 ft.) of 2-2°F. per 1000 ft. in the vapour-locking 
temperature. The relationship between the permissible vapour pressures 
at 10,000 ft. and sea-level is given by 

Pr 10,000 = p, x 0-833 

For the 1931 survey, 47 cars were examined, 40 having fuel-pump systems, 
5 vacuum tanks and 2 gravity-feed systems. The important temperatures 
are those at the fuel-pump inlet for pump systems, vacuum-tank outlet for 
vacuum systems and the sediment bowl or tank outlet for gravity-feed 
systems. The data for rise in temperature above atmospheric for the 47 cars 
at various speeds and atmospheric temperatures are tabulated and graphed. 

At 40 m.p.h. the temperature increase at the above points vary from 
4 to 54° F. with an average of 32°F. On idling after 40 m.p.h. the increase 
was from 27 to 80° F., with an average of 50° F. 

Comparison with the data from the 1930 survey shows that no materia! 
improvement has taken place in the 1931 cars with regard to vapour-locking 
tendencies, the vapour-pressure to cause trouble averaging 9-9 lb. in 1931 
as against 9-6 lb. in 1930, the corresponding average increases in temperature 
above atmospheric being 30° F. as against 32° F. 

At 80°F. the best car has a maximum permissible vapour-pressure of 
17-5 lb., while the worst has only 7-5 lb. limit. Simple modifications in the 
fuel-line installation could easily improve the average up to the level of the 
best car which closely approaches the ideal. E. B. E. 
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9. Junkers “ Jumo 4" Heavy-Om Arrcrarr Encine. From a paper by 
the Junkers Research Institute, Germany. Mech. Eng., 58, 11, 811-813. 

The engine is a 6-cyl. opposed-piston, 2-str. cycle engine operating on fuel 
oil and ermgploying the Diesel combustion cycle. 

Cold air enters the cylinders through tagentially arranged scavenging 
ports, in accordance with Junkers practice for many years, and expels exhaust 
gases from the other end of the cylinder, thus ensuring a clean charge. The 
air motion is maintained during compression and fuel is injected into the 
turbulent air which aids complete combustion. Advantages of the opposed 
piston engine claimed, are: elimination of highly stressed cylinder heads, 
and better than average utilisation of cylinder volume, viz., 0-41 H.P. per 
cu. in. The scavenging air is supplied by single stage turbine blower. A 
train of five gears connects the two crank-shafts, which are located vertically 
at top and bottom of the engine, and the airscrew is driven by the gear next 
to the top crank. The utilisation of the two-stroke cycle ensures even torque, 
which is the same as that of a 12-cyl. engine of ordinary 4-str. design. On 
test the engine develops 720 h.-p. (international standard) with a weight 
of 2-45 lb. per h.-p. Over a 50 hour full load test the fuel consumption 
worked out at 166 grams per h.-p./hour. The normal speed is 1710 r.p.m., 
but overload tests and high speed tests have also been carried out, after 
which the engine was stripped and showed no abnormal wear whatever. 

C. H. 8. 


91. LC. Enerves. H. R. Ricardo and J. F. Aleock. E.P. 357,980, 30.9.31+ 
Appl., 30.6.30. 

A four-stroke solid injection I.C. engine is described, which is fitted with a 
lower piston working in a guide and acting as a cross-head to the working 
piston. This lower piston compresses air in a space below it, and this air 
is admitted, on each out stroke, through ports into the working cylinder in 
such @ manner as to give a considerable degree of rotational swirl. At the 
end of the induction stroke of the working piston, this extra air increases the 
swirl already imparted to the intake air and also adds a certain degree of 
supercharge. At the end of the exhaust stroke the extra air tends to form a 








layer over the working piston, so assisting to reduce the concentration of 
burnt exhaust products in the clearance space at the end of the exhaust 
stroke. This scavenging effect is particularly useful for one type of engine, 
which is described, in which a single valve is fitted for exhaust and inlet, 
this communicating with an inter-valve space. This space Communicates in 
turn with inlet and exhaust ports, valve controlled. The scavenging action 
tends to reduce the amount of burnt exhaust products in the inter-valve 
space which would otherwise be drawn back into the combustion chamber. 
For ease of starting the extra air ports can be shut off so as to reduce the 
rotational turbulence of the air. G. B. M. 


92. Means ror Varyrinc THE Compression Ratio rm LC. ENGIneEs. 
Packard Motor Car Co. E.P. 358,553. Appl., 7.7.30, 7.10.31; Conv. 
(U.8.A.), 10.10.29. 

The invention relates to comp. ig. engines and especially to such engines 
used for #ronautical purposes. 

The compression ratio is varied by the rotation of an eccentric, rotatably 
mounted on the crank-shaft, and engaging the connecting rod, thus varying 
the length of piston stroke. Means are provided automatically to vary the 
compression ratio inversely as the load on the engine. Thus at light loads 
the compression ratio, and therefore the heat developed, will be higher than 
at normal load. This will remove the difficulty of “ bringing in” any 
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cylinders that cease firing during gliding, or at any time when the quantity 
of fuel has been reduced. : 
Further, the compression ratio will be automatically adjusted so that 
constant horse power is developed at any elevation with a given quantity of 
injected fuel. The mechanism also absorbs the explosion shocks usually 
transmitted to, and absorbed by, the engine crank-shaft. J. M. F, 


93. Cy~myperR Heaps ror I.C. Enorves. H. R. Ricardo. E.P. 359,016. 
14.10.31. Appl., 14.7.31. 

This patent covers the provision of a trough like indentation in the roof 
of the combustion chamber of a petrol engine fitted with a Ricardo turbulent 
head. Such an indentation, designed to contain between 10% and 25% of 
the total charge at top dead centre, is claimed to improve the smoothness 
and flexibility of this type of engine without loss of efficiency. G. B. M. 


See also Abstracts Nos, 27-29. 


General. 


94. Trrusvizte Men Dreiep in Carna in 1877. F. F. Murray. Oil and 
Gas J., 1931, 30 (20), 18. 


The first oil well drilled in China was put down near Oulan on the west 
coast of Formosa in 1878, although oil had previously been obtained from 
dug wells and seepages in various parts of the empire. Arrangements for the 
drilling were made by Tong King Sing, head of the Chinese Merchants 
Steamship Co., who procured the services of two Titusville drillers, A. P. 
Kearns and R. D. Locke, and ordered $30,000 worth of equipment to be sent 
to Formosa. After considerable delays due to the temporary disappearance 
of the entire equipment on the voyage to China, attacks by head-hunters on 
the Chinese assistants, floods, Chinese official formalities, etc., the well was 
eventually drilled, and at 400ft., in spite of almost continuous caving, 
produced 6-8 barrels per day of crude oil of gravity 45° Bé., not unlike average 
Pennsylvanian crude in colour and general appearance. 

Extracts from the diary of Mr. Locke, on which the above article is based, 
are given, which together with the text of the contract between the Formosa 
Board of Trade.and the two drillers, afford very interesting reading. 

Cc. L. G. 





Coal and Shale. 


95. Low-TemMPpERATURE CARBONISATION OF New ZEALAND Coats. 3. 
Millerton and Blackball Coals. W. H. Joiner. Bull. 29, N.Z. Dept. 
Sci. Ind. Res. 1931. Pp. 18. 


The yield of products per ton from the more important of the Millerton 
and Blackball coals when subjected to low-temperature carbonisation was : 
Millerton, semi-coke, 14-42 cwt.; tar-oil, 24-99 gal.; gas, 3786 cu. ft.; 
light spirit, 1-11 gal.; Blackball, semi-coke, 11-09 cwt.; tar-oil, 39-0 gal. ; 
gas, 3612 cu. ft.; light spirit, 1-11 gal. 

Distillation of the tar-oils gave the following yields per ton of coal : Millerton, 
neutral oil, 11-7 gal; pitch, 116lb., crude tar acids, 2-4gal.; Blackball, 
neutral oil, 19-1 gal. ; pitch, 140 Ib. ; crude tar acids, 5-6 gal. If the neutral 
oil distilling below 200° C. be added to the light spirits, the yield of crude 
motor spirit would be 4-2 and 5-8 gal. respectively. G, 8. 
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96. CoNnsIDERATIONS ArrgcTiINGc THE Use or Coat Tar ror Roap Svur- 
ractnec Operations. H. Pickard. Gas J., 1931, 196, 548-553. 

The functions of tar as a road surface dressing are described. The con- 
trollable factors in road surfacing are mentioned, the quality of tar used 
in relation to the amount and nature of the aggregate being of greater import- 
ance than variation in the characteristics of the tar. 

Various properties of tars were examined. Experiments were made to 
measure the relative wetting powers of tar and other bituminous substances 
by determining the degree of adhesion when small globules of the bituminous 
substance were placed in contact with smooth surfaces such as brass, glass, 
ete. The results showed that the wetting powers of tars are in normal 
circumstances complete, the latter wetting at higher consistencies than 
bitumens. 

The change in consistency of a tar proceeds regularly with the removal 
of volatile constituents, and the ultimate residue—pitch—behaves in strict 
accordance with the laws governing the characteristics of liquid flow. Tars 
differ from asphalts in this respect. 

The importance of consistency is discussed at some length, with curves 
and tables, this property being the best index of the spreading qualities of 
the tars. A. O. 

97. Creosore—Irs Use as aN Enricuinc AGENT AND ITs MARKET POTEN- 

TIALITIES. Gas J., 1931, 196, 418-420. (Summary of Discussion on 

the 29th Report of the Joint Research Committee.) 

The process employed for the gasification of creosote oil is closely related 
to that for heavy fuel oil in carburetted water gas plants, and the plant used 
was a Humphrey and Glasgow automatically operated self-clinkering gener- 
ator set with various modifications described. During the early stages of 
experiments with heavy fuel oil it was found to be difficult to maintain a 
sufficiently high temperature at the top of the fuel bed ; adjustment overcame 
this trouble. It was found that although the enriching value of heavy fuel 
oil was slightly lower than gas oil, the carbon from the oi] deposited in the 
fuel bed effected a considerable saving of coke per 1000 cu. ft. of gas made. 

The creosote used was coal tar creosote (S.G. 0-992) free from crystallisable 
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naphthalene and “ still bottoms,” the plant being the same as above, except 
for a secondary heater (owing to the low viscosity of creosote). During the 
first trials, creosote was sprayed in during up-run only and when used at 
1-03 gal./1000 cu. ft. of carburetted water gas a yield of 0-75 therms/gal. 
was obtained. A second trial was made admitting the creosote during the 
back-run period only, and using 0-99 gal./1000 cu. ft. gave a yield of 0-73 
therms/gal., a saving in coke was found to the extent of 6 Ib./1000 cu. ft. 
of gas made. 

Mention is made of the use of creosote as fuel in spark ignition engines or 
Diesel engines, also to developments in hydrogenating creosote. Advantages 
of tar oils over coal regarding hydrogenation are given, namely: (1) easier 
to hydrogenate; (2) simpler handling of a liquid as compared with the 
paste of coal and tar at the very high pressures involved ; (3) tar oil requires 
only one-half as much hydrogen as coal for hydrogenation. 

It is mentioned that the gas industry possesses the most suitable indigenous 
raw material in quantity to-day, also the potential source of hydrogen ; 
again, it can use the methane and other rich gases which are bye-products 
from this process as a substitute for gas oil in the enrichment of water gas. 
Creosote treated with hydrogen under 200 atm. at a temperature of about 
440° C. produced a product with 100% yield which on simple distillation 
gave 56% of spirit boiling below 180°C. This spirit is chiefly aromatic, 
containing 17% paraffins and as a motor fuel is between petrol and benzole. 
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The residue from this distillation, which is about 40% of the original creosote, 
might be used in Diesel engines or spark ignition engines, or submitted to 
second treatment with hydrogen either by itself or mixed with fresh creosote; 
by this latter means a yield of about 40% of its volume of spirit would be 
obtained. W. A.W. 


98. Hyprocarspons or Low Bomine Pomr From CARBONACEOUS 
Martermts. V. Moncada. E.P. 368,124, 8.10.1931. Appl., 8.4.1930, 

The gaseous and liquid products from the heat treatment of carbonaceous 
materials are purified from dust and other deleterious compounds by passage 
at a temperature of 400°C. over specific metallic alloys. The mixture 
obtained is reduced at a temperature of 350—400° C. and then hydrogenated 
in the presence of a catalyst—viz., metallic iron, nickel, cobalt or vanadium. 
The condensate from this last process will contain saturated, cyclic and 
aromatic hydrocarbons together with small amounts of olefines, alcohols, 
ketones, etc. The gaseous product after — is of high calorific _ 

H. ©. 
99. Removine PHENoLs From Ors, Tars AND THE Like. N. R. Hed 
and L.C.1., Ltd. E.P. 359,013, 12.10.31. Appl. 11.7.3. 

The crude oil-water mixture is heated to a temperature above the critical 
solution temperature of the phenols in the water—i.e., from about 63°C. 
for phenol and 120° C. for the various cresols—and passed upwardly through 
a packed tower in counter-current to a stream of hot water. Under these 
conditions the phenols rise to the top of the tower, while the phenol-water 
mixture or solution sinks to the base of the tower. The effluent phenol- 
water mixture is then cooled and separated into two layers, the lower layer 
consisting of water and a small amount of phenol which is oe and 
passed to the tower to serve as fresh solvent. W. 8. E.C, 


100. Removal anp Recovery or PHenots rrom Hyprocarpons. J. Y. 
Johnson, Assr. to I. G. Farbenind. A.-G. E.P. 359,681, 29.10.31. 
Appl., 8.10.30. 

Phenols are removed from liquid hydrocarbons by solution in formic acid. 
The mixture of the latter with phenols is separated from the hydrocarbon 
and distilled under reduced pressure whereby the formic acid is recovered 
for further use. W. H. T. 


101. VotaTtmisaBLe Propucts rrom Coat anpj Om. C. J. Greenstreet. 
E.P. 360,404, 29.10.31. Appl., 29.4.30. 

The patent describes the heat treatment (1100° F) of finely divided carbon- 
aceous material, by passage in admixture with petroleum through a long 
(500 ft.) and relatively small (2 in. diam.) heated pipe in a current of steam 
at atmospheric pressure. W. H. T. 


102. Propvuctrion or Mixtures or NrrroceN aNnp HypRocEN FRoM 
Brruminovus Furets. J. Y. Johnson, Assr. to I. G. Farbenind. A.-G. 
E.P. 360,618, 12.11.31. Appl., 15.10.30. 

The fuel is first subjected to low temperature carbonisation and then to 
gasification (by means of steam and air) in several superimposed layers, the 
former treatment being effected by means of the gases of the latter treatment. 
Condensible materials are removed and the incondensible gases are subjected, 
first, to incomplete combustion and then to treatment with steam at 
380°-620° C. Carbon monoxide is thus converted to carbon dioxide and 
the latter removed. At least one of the steps of gasification and incomplete 
combustion is effected by means of a gas containing nitrogen. W. iH. T. 


See also Abstracts Nos. 70-73. 
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103. Source anp Date or AccumuLaTion oF Or in Grantre RIDGE 
Poots or Kansas anp Oxianoma. J. L. Rich. Bull. Amer. Assoc. 
Petr. Geol., 1931, 15, 1431-1452. 


The oil pools extending from El Dorado to Oklahoma City along the 
Nemaha granite ridge are characterised by oil accumulation at an uncon- 
formity beneath the Pennsylvanian shales. The writer briefly describes the 
geological history of the region and considers various possible source rocks 
in turn. 

It is concluded that the Chattanooga and older rocks in the vicinity could 
not have been the source, as the oil formation must, in these circumstances, 
have been long delayed, a point that cannot be explained. He also precludes 
the Cherokee shale in the district. The author favours the hypothesis that 
the oil was generated by geodynamic and geothermal “ cracking ” of organic 
source materials outside the vicinity and that it migrated to the area through 
porous carrier beds. He does not think that it was deposited as oil or formed 
econtemporaneously by biochemical change. The Appalachian revolution is 
suggested as the movement setting up the geodynamic and geothermal 


“ cracking.” G. R. 
104. SrrucruraL Maprine spy Triancutation. R. H. Dott. Oil Weekly, 
27.11.31, p. 15. 


The area referred to is situated in Argentina, and includes the wide valley 
of the Neuquen River flanked by sheer cliffs rising to 1500 feet high. The 
Upper Cretaceous sandstones, 300 ft. thick, capping these cliffs, contain an 
important key bed easily visible, but totally inaccessible. Traversing this bed 





irhon 


vered 








was thus impossible. 

By plane table survey a five mile base line was run along the valley, and 
from stations along it shots were taken on flagged stations on top of the 
cliffs. From subsequent stations all flags were fixed by intersection of azimuth, 
lines, and vertical angles were checked. By this triangulation network it 
was possible to locate the instrument in any part of the area. From a series 
of instrument stations thus located the position and elevation of points 
along the key bed were determined by triangulation. The primary data for 
a satisfactory structure map was thus obtained. In the river valley triangu- 
lation was less satisfactory owing to the absence of a single marker. 

C. E. H. 


105. Sore Loves orren Determine Location or Orn anp Gas. R. A. 
Jones. Oil Weekly, 4.12.31, p. 22. 

The gradual wearing down of large land areas by erosional processes to sea 
level has caused these areas to be eventually inundated by the ocean. The 
advance of the ocean upon the land leads to the formation of a beach in 
front of the sea, and results, finally, in the deposition of a widespread littoral 
deposit which, on further deepening of the sea, becomes covered with non- 
porous off-shore deposits. Irregularities in the advance of the shore line 
owing to structural disturbances and uplift of land have led to the formation 
locally of thick lenticular deposits of sand associated with much organic 
material. 

& 
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Such shore line deposits associated with local folding and faulting haye 
formed ideal reservoirs for oil and gas in the Laredo region of 8.W. Texas, 
where shallow production is obtained from the Fayette-Yegua sands of 
Eocene age. In the Pettus field 100 miles N.E. of Laredo deeper production 
is obtained from similar sands on the same shore line. 

In the early stages of the inundation of East Texas by the Upper Cretaceous 
sea, beach sands of Woodbine age were deposited on the Western flanks of 
the Sabine Uplift. Later structural movements elevated the Uplift and 
Woodbine shore line in relation to the main Woodbine sand of the East 
Texas basin, and resulted in the accumulation of oil and gas at the point 
where the shore sands pinched out against the impervious Georgetown 
limestone of the Uplift. C. FE. H. 


Geophysics. 


106. Appiication or Seismocrarny TO GeEoLociIcaL PROBLEMs. Ff. 
McDermott. Bull. Amer. Assoc. Petr. Geol., 1931, 15, 1311-1334. 


The paper commences with an outline of the general principles of applied 
seismography. Waves propagated in an elastic medium, such as earth 
material, obey the simple laws of refraction and reflection. The path of any 
such wave, however, is curved, due to the lack of homogeneity in the earth's 
crust, the rock usually becoming denser with depth. 

The writer goes on to give brief descriptions of the refraction and reflection 
methods of determining the depths of beds below the surface. He lays 
particular stress on the reflection method. 

The refraction method suffers from the fact that it requires a large charge 
of dynamite. The point of explosion and the recorder are often several miles 
apart, particularly for the location of a deeply buried structure or salt dome. 
A charge of from 1 to 3 lb. is generally sufficient for the reflection method, 
whereas charges of 1000 Ib. have been-used for the refraction method 

In both cases it is necessary to know the velocity of propagation in the 
upper stratum. It is usual to average it, but the accuracy of the method 
depends upon its determination, and the doing of this economically and 
quickly seems to be one of the chief stumbling blocks at the moment. 

Reproductions of several actual records are used to indicate the method of 
identifying the reflections. G. R. 


107. Betue-Iste Torsion-BaLance Survey, Str. Mary Parisu, Louisiana. 
D. C. Barton. Bull. Amer. Assoc. Petr. Geol. 1931, 15, 1335-1350. 


The salt dome which was known to be beneath and coincident with the 
island of Belle-Isle was thought to be much larger. It had been definitely 
determined on the north and east and less definitely to the north-west, but was 
thought to extend considerably to the south. A torsion-balance survey was 
undertaken to corroborate this. It was also hoped to determine whether the 
sulphur cap rock was sufficiently shallow and thick to make the unexplored 
region a favourable sulphur prospect. 

Seven sulphur test wells were afterwards drilled on locations made on the 
basis of the calculated conformation of the cap. It was found that the 
thickness of the cap rock was only two-thirds the predicted, and ite actual 
depth to be generally rather more. 
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The error is put down to unfavourable marshy terrain, the assumption 
of a slightly too small specific gravity for the cap rock and the irregularity 
of the top of the dome. 

Quantitatively the survey was about 60% correct, but qualitatively it was 
complete. It affords an example of an average successful application of 
this method to a quantitative problem. G. R. 


108. Some Resuuts or Magnetic Surveys my Catrrornia. E. D. Lynton. 
Bull. Amer, Assoc. Petr. Geol., 1931, 15, 1351-70. 


General conditions in the Californian rocks are very suitable for magnetic 
surveys. In the Tertiary rocks the susceptibilities vary from 14 x 10* to 
4,120 x 10*. Cretaceous and Jurassic rocks are more uniformly and more 
strongly magnetic. 

The work consists of the measurement and mapping of the vertical 
component of the earth’s magnetic field. The horizontal component is also 
required for the location of faults without surface indication and for special 


cases. 

The results are expressed on the map as contours joining points of equal 
vertical magnetic intensity. Magnetic vectors of disturbance are also plotted. 
It is obvious that a structure cannot be mapped successfully unless some bed 
involved has magnetic properties that differ greatly from the rest. 

The writer describes magnetic conditions associated with an anticline, a 
syncline and a buried fault near Mount Diablo. The magnetic contours 
roughly follow the structural contours, while the vectors point towards the 
axis in the anticline described and away from it in the case of the syncline. A 
fault is usually indicated by a sharp kink in the graph of the vertical intensity 
drawn on any cross section. 

Several other more complicated features are also described, namely a «= 
of Ventura County and the Kettleman Hills. G. 


109. Maewetic Distursance Causep By Burrep Castine. W. M. Barret. 
Bull. Amer. Assoc. Petr. Geol. 1931, 15, 1371-1389. 











In the course of a magnetic survey over a partly drilled field, results will be 
affected by the fact that buried casing becomes magnetised by induction under 
the influence of the earth's field. In this paper the writer derives formule 
based on the fundamental law of Coulomb to express the anomalies found at 
varying depths and within various radial distances from the casing head. The 
paper is illustrated with curves of these equations and graphical representa- 
tions explaining the anomalous components. 

The author concludes that the magnetic disturbance due to a string of casing 
is highly localised, that its maximum effect is in the immediate proximity of 
the casing head, and varies approximately with the cross sectional area of the 
metal of the pipe at this point. The anomalous vertical effect seems to dis- 
appear at a radial distance of about 200 ft. from the well, and may well be 
ignored at 500 ft. The fact that the field may be producing does not make 
any difference in the anomalies found. G. R. 


110. Bruwro~ Compass ATTACHMENT FOR MEASUREMENT OF HORIZONTAL 
Macowetic Intensrry. J. H. Wilson. Bull. Amer. Assoc. Petr. Geol. 
1931, 15, 1391-1397. 

An attachment has been devised which can be fitted to the Brunton compass 
and enable the geologist to measure the intensity of the horizontal component 
of the earth's magnetic field. Briefly it consists of a device for holding the 
compass and a graduated rod fixed at 120° (measured clockwise) from the 
E2 
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N. point of the compass box. Along this rod an auxiliary magnet can be 
moved by means of a carrier fitted with a rack and pinion anda vernier. When 


in use as a magnetometer the zero of the graduated circle is set exactly beneath 


the north point of the box. 

The instrument in practice cannot record anomalies of less than 250 or 
300 gammas. The theory and derivation of equations and the results of 
several surveys carried out with the instrument are also included in the 


paper. G. R, 


lll. Urmrsatrion or Existriyg Wetts i SEISMOGRAPH Worx. 
B. McCollum and W. W. La Rue. Bull. Amer. Assoc. Petr. Geol. 1931, 
15, 1409-1417. 


In this paper attention is drawn to the more efficient methods now being 
developed by geophysicists for prospecting and production, and some 
recently employed seismic methods for the determination of well locations 
are therefore described. 

It is shown that successful use has been made of the procedure of placing 
detectors in wells in exploring the surrounding territory for deep domes, 
This has also made possible the development of an accurate method of profiling 
down the deep flanks of salt domes, ranging in depth from 5000 ft. to 6000 ft. 
In the Gulf Coast region it has recently proved of great value, and has 
resulted in the discovery of the mushrooming tendency on certain salt domes. 

Where mushrooming is proved, it is stated that the position of the dome 
flank relative to the well can be accurately determined to a depth nearly as 
great as that of the well itself. 

Diagrams illustrating the various methods described accompany the paper. 

G. 8. 8. 
112. Awnatysis oF Some Torston-Batance Resutts i CALIFORNIA, 
R. H. Miller. Bull. Amer. Assoc. Petr. Geol. 1931, 15, 1419-1429. 


This is a discussion on the results obtained by the torsion-balance in the 
Los Angeles basin. It is shown that the distribution of gravity in many of the 
Californian oilfields has practically'no relation to the inherent density of 
the subsurface beds. 

The causes underlying gravity distribution over many Californian structures 
is stated to be due to folding, and a phase of the mathematical theory of 
geophysics in this connection is discussed. A description is also given of an 
approximate method of interpreting gravity distribution in regard to 
underlying structures. 

Though the author devotes sole attention to gravity distribution in the 
Los Angeles basin, he concludes that, provided complete data is obtained, 
accurate interpretation can be made from measuring any of the other 
properties of materials by geophysical methods in any region. G. 8. 8. 


Field Technology. 


113. Tests Show Tusep Wetis Most Prorrraste. H. W. Marsh and 
B. R. Robinson. Petr. World (Los Angeles). Nov. 1931, p. 27. 


A series of tests were carried out by the authors at Santa Fé Springs in 
an effort to substantiate the beliefs that flowing wells through tubing resulted 
in the conservation of gas and also prolonged the flowing life of the well 
with greater ultimate recovery, provided either that there are no adjacent 
wells or the adjacent wells are similarly operated. 









The res 
o led t 
mulativ 
Untube 
sin. in d 
tabing, al 
num proc 


Beclined 1 


9 produc 


for untubs 
tubed wel 
puch lon 


14. Cor 
CoRR 
Corrosit 
the soils 
32-mile s 
both glac 
taken at 
the areas 
to exist b 
ness as in 
The hydr 
solution | 
studied e: 
tend to e: 














can be 
. When 
beneath 


250 or 
sults of 
in the 
Worx, 
1931, 


y being 
. Some 
cations 


ABSTRACTS. 43a 








The results obtained have not only substantiated these beliefs, but have 
led to the further conclusion that the use of tubing results in a greater 
ulative flowing production even in a highly competitive field. 

Untubed wells in these tests are all wells having flow strings larger than 
sin. in diameter and tubed wells those with 2}in or 3in. flow strings or 
tabing, and the findings were: (1) Untubed wells had a larger average maxi- 
num production rate than tubed wells ; (2) The production of untubed wells 
ieclined much faster than that of tubed wells; (3) The untubed wells ceased 
produce long before the tubed wells; (4) The average initial gas-oil ratio 
or untubed wells was higher and rose faster than that of tubed wells ; (5) The 
bed wells retained a moderate ratio and were thus able to continue flowing 
ouch longer than the untubed wells. L. V. W. C. 







14, Corretation or Certars Som CuHaracreristics Wira Prre-Line 

Corroston. I. A. Denison. Bur. Stand. J. Res., 1931, 7, 631. 
Corrosion in pipe-lines is attributed to the acidity, texture and drainage of 
the soils occurring along the lines. The soils studied were taken from a 
32-mile section of a group of pipe-lines in Ohio whose soils are derived from 
both glacial and lacustrine material. Values for total acidity of soil samples 
taken at various points along the lines indicate in a satisfactory manner 
the areas differing in corrosiveness. A satisfactory correlation was found 
toexist between the exchangeable hydrogen present in the soils and corrosive- 
ness as indicated by the quantity of pipe-line replaced in 1,000 ft. intervals. 
The hydrogen ion concentration of soil samples in normal potassium chloride 
solution is a fairly satisfactory index to the corrosive capacity of the soils 
studied except in the case of slightly buffered sands. Both methods, however, 
tend to exaggerate the corrosiveness of well-drained sandy soils. An acceler- 
ated laboratory test of soil corrosiveness involving the corrosion of a steel disc 
in contact with moist soil is described. The results obtained were com- 
parable with the quantity of pipe replacements fairly closely in the case of 
heavy soils. 
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The degree of corrosiveness indicated so far by the test is only qualitative, 
and the data obtained from the tests are probably insufficient to indicate 
the relative corrosiveness of soils having widely different physical and chemical 
characteristics. W. 8. E. C. 


115. Frowrse Wetts Wirn Smatt Tustnc. R. R. Hawkins. Int. Petr. 
Techn., 1931, 8, 529. 


The proper design of tubing together with a thorough study of well con- 
ditions make it possible to continue the flowing life of wells beyond the 
stage when they would ordinarily be put on the pump. Accurate knowledge 
of reservoir conditions, especially pressure, is essential 

As a maximum of the energy contained in the expanding gas must be 
employed to do useful work, if natural flow is to be continued, isothermal 
expansion must be approached. The velocity of the gas must, therefore, 
be kept down to a minimum. Where a gas well is producing water it has 
been found that a definite relationship exists between the depth of the well 
and the minimum operating pressure. This minimum operating pressure 
must be such that the tubing fill-up would be equivalent to about 14% 
of the distance between the top of the fluid inside the tubing and the tubing 


D 
head. This ratio can be determined from the empirical formula, P=ch’ 


where P is the minimum pressure, D the depth of the well, and H the head 
for a given specific gravity of fluid. This minimum pressure gives the smallest 















The losses due to back pressure control on small wells would be prohibitive, 
and unless the bottom hole bean were easily adjustable from the surface 
le losses would result. Small tapered tubing will give more correct 
velocity control, and a maximum of the available energy may be converted 
into useful work where slippage and friction losses are kept low. In addition 
tapered tubing permits of the application of back pressure with less effect 
on flow efficiency than is possible with uniform strings. 
Using the formula 5y 


in cu. ft./sec., P is the pressure in atmos., and A is the cross-sectional area 
of tubing in sq. ft., velocity-pressure curves were prepared. 

The volume of the gas which the well will produce at a pressure required 
for flowing must be determined, and from the volume and pressure data the 
tapered string can be designed by referring to the velocity pressure curves. 
The length of each size tubing is determined by the proportional part of 
ee on eee a Deen en ee 

The advantages from the use of tapered tubing for both gas lift and natural 
production of small wells seem to justify considerable study. 


= velocity in ft./sec., where G is the volume of gas 


116. AppiticaTion anD Lirration or Borrom Horie Cuoxine. H. C. 
Otis and J. 8. Ross. Int. Petr. Techn., 1931, 8, 453. 


From the large number of tests made with bottom hole chokes it would 
appear that bottom hole choking is not applicable to all flow conditions, 


velocities, more efficient lifting characteristics should result, or, if the column 
of gas, at a given rate of production, is moving at or above the efficient velocity, 
maintaining that same velocity with less gas may still produce the same 
amount of oil. 

The size of choke for bottom hole choking must be carefully estimated 


The choke level has also been found to have an effect on the steady flowing 
of a well. The most efficient results should be obtained by choking at the 
bottom of the tubing string, at which point full utilisation is made, with the 
flow column, of the expansion energy of the gas. From the tests made, 
however, it has been found that a critical point exists at which steady flow 
ean be obtained with a definite size of choke. By altering this depth the 
wells flowed in heads and it was only at the critical point that steady flow 
was obtained. 

The principal function of bottom hole choking at the present time is i 
prolonging the flowing life of wells, but there is little doubt tha 
used extensively to control gas-oil ratios. L. 
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117. Corrosion Losses Suoutp Recetrve Srupy. 8. Gill and F. W. Karl, 
Oil & Gas J., 12.11.31, p. 44. 


At present no uniform system has been developed for determining the 
magnitude of the losses arising from the corrosion of oil field production 
equipment. The general principles which should be applied when such 
losses are to be evaluated are discussed in detail under the following 
headings :— 

(a) Direct loss of material.—The actual value of the material lost equals the 
initial cost of material multiplied by one, minus age at time of failure divided 
by life expectancy in absence of corrosion, minus scrap recovery value. 
The various factors causing corrosion of tubing and casing are discussed with 
particular reference to the effect of mechanical stress. Diagrams are given 
showing fatigue stress at varying percentages of ‘“ ultimate depth ” (depth at 
which the stresses set up in the tubing equal the ultimate tensile strength 
of the material). The method of application of this diagram in determining 
whether the range of stress variation, excluding corrosion effects, is within the 
fatigue endurance limit, it discussed. Under corrosive conditions the range of 
safe stress variation is reduced by about 50%. 

(b) Cost of repairs.—In charging up the cost of repairing corroded equip- 
ment, allowance should be made for the normal depreciation of the material. 
Thus, if it is calculated that corrosion has shortened the life of a string of 
sucker rods by 50%, half of the cost of repair should be charged to corrosion 
and half to depreciation. 

(c) Loss of production.—The cost of repair of corroded drilling equipment 
should bear a proportion of the loss of production owing to the shut-down 
involved. The determination of the proportion is difficult, owing to the fact 
that after the shut-down the production may increase so that there is no 
actual loss of production. Allowance must also be made for the decline of 
production resulting from cup wear, valve leaks, thread leaks, corrosion of 
tubing, although actual shut-down has not resulted. The rock pressure of 
producing formations should be taken into consideration with the length 
of the shut-down period and the rate of production, when determining the 
actual production loss. 

(d) Indirect increase in production cost.—The more important sources of 
indirect losses due to corrosion are : (1) Failure of outside casing strings result- 
ing from corrosion at water strata. This permits the entry of water increasing 
the quantity of fluid to be lifted, accelerates corrosion of equipment and 
eventually floods the well; (2) the wear on the threads resulting from the 
necessity of frequently pulling the rods and tubing, where well equipment is 
subject to corrosion; (3) abnormal wear on pump parts resulting in fluid 
slippage, lowering pump efficiency and increasing costs ; (4) parting of the 
rods or tubing by corrosion necessitating fishing jobs; (5) formation of 
emulsion owing to inefficient pumping. The above items should all be taken 
into consideration when evaluating production losses. Cc. L. G. 





Crude Oil. 


118. Two Tyres (or) Czecnostovakxian Craupe Ons. E. F. Nelson and 
G. Egloff. Oil and Gas J., 10.12.31, p. 22. 

Czechoslovakian fields yield two types of crude. The main production 
is naphthenic in character and is obtained from the Egbell Field and Hodonin. 
The other type is paraffinic in character, and is obtained in much smaller 
quantities from Bohuslavice, Turzovka and Mikovd. Total production has 
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increased from 10,990 barrels in 1914 to 200,000 barrels (estimated) in 
1930. Analyses of crude oils from the five areas mentioned are given. The 


main characteristics are :— Naphthenic type. Paraffinic type. 
. A.P.I. grav. .. _ oa se 19° -» 986°7/49-1° 

Sulphur content ea ii -- O11/0-25% .. 0-24/0-26% 
Vise. Engler @ 20° C. we -- 10°6/15-7° -.  1-61/1-01° 
Pourpoint .. -. BelowO°F. .. 56/below 0°F 
Paraffin content oe oe ee 0% oe 7-9/2-3% 
% over @ 302°F... ow wa Nil. ar 1/47 
% over @ 572° F. ‘ +s 32 a 52/85-5 


The 11 refineries in Ceechoslovakia have a total crude capacity of 2} mil. 
barrels, and treat imported semi-refined oil as well as crude oil. A list of 
products manufactured is given, and an estimate of the annual output of the 
various products provided. 

A number of cracking tests have been carried out on Egbell and Hodonin 
crudes using the flashing system. The main characteristic and distillation 
ranges of the charging stocks are tabulated. The reaction chamber pressure 
varied from 350/353 Ib./sq. in., the flash chamber "parsers from 50/54 lb./sq. 
in., and the transfer temperatures from 927/950° F 

From Egbell crude, 3 reg were prepared, with the following results :— 


E.P. of gasoline oo ME Be coe GP Be oe Gee 
Yield of gasoline ee -- 503% .. 531% .. 559% 
20% over @ .. we oo Seas «2 “Eee ee F 
Octane No os oe oe 89 “4 89 os 89 
Residue .. de -- 423% .. 385% .. BW5E% 
Vise. Furol @ 122° F -- 162secs. .. 156secs. .. 338 secs. 


Gasolines of E.P. 388° F. and 394° F. were prepared from Hodonin crude ; 
the respective yields were 54-7% and 61%, 20% at 188 and 186° F. and the 
octane number in both cases was 86. The corresponding yields of residue were 
33-8% and 29-2%, and the viscosities Furol at 122° F. were 55 and 646 secs. 

From the two residues having the highest viscosities, asphalts of melting 
pts. (R. & B.), 124/127° F. have been prepared. The yield from Egbell crude 
was 29% and from Hodonin crude 24%. The properties of the asphalts 
are given. R. A. E. 


119. Prepartnc Crupe Om ror Distm.ation into Lusricatine OU. 
A. E. Pew and Sun Oil Co. U.S.P. 1,833,691. 24.11.31. Appl., 22.12.26. 

The lighter oils are removed from crude oil in such a way that the residue 

is adaptable for distillation into lubricating oils of the highest grade ; cracking 

and oxidation are avoided. Topping is therefore accomplished at high 

velocities with short time intervals, comparatively low temperature and 
under conditions which exclude contact with air. Ww. D. 8. 


120. Removine Corrostve AcEents rrom Hyprocarson Os. R. K. 
Stratford, G. McIntyre and H. H. Moor, Assrs. to Standard Oil Dev. 
Co. U.S.P. 1,838,031. 22.12.31. Appl., 13.12.27. 

Crude petroleum oil is heated to remove chlorides, elementary sulphur and 
hydrogen sulphide in a continuous stream mixed with alkaline solution under 
@ pressure of approximately 40-50 Ib. per sq. in. and at a temperature of 
180-260° F. The pressure is reduced and the heated mixture is passed 
continuously under a pressure of 20-30 Ib./sq. in. through enlarged zones in 
which the impurities settle from the crude oil ; the purified oil is then distilled. 


W.S. E. C. 
See also Abstract No. 148. 
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Gas. 


12]. Devetorment or Burane-Arr Process or Gas MANUFACTURE. 
O. M. Setrum. Ind. Eng. Chem., 1931, 23, 1190-1196. 


A short account is given of the different methods of production and the 
properties of the liquid petroleum gases. The growth of the industry and the 
liversity of the field of utilisation are also described. The latter can be 
lassified into five major groups: (1) Direct gas services using undiluted gases 
are supplied ; (2) gas enrichment or cold carburation ; (3) raw material for 
manufacture of gas ; (4) solvents, and (5) raw material for chemical processes. 
In the States a considerable field exists for plant capable of supplying gas to 
small cities and towns, but economically these small plants offer, in many 
respects, a greater problem than larger ones. The Philfuel process, which is a 
butane-air process, has supplied this need. Essentially it consists in carbu- 
rating @ noncondensable gas, such as air, fuel or exhaust gas, with a high 
calorific liquefied gas to produce a mixed gas of the desired calorific value. 
As air is the most readily accessible noncondensable gas, it is used. The 
problem is largely one of maintaining the two constituents in the correct 
ratio to give the required calorific value to the gas. This is done as follows : 
the liquefied gas, which is shipped in tank cars holding 10,250 U.S.A. gals., 
is stored in suitable storage tanks, the transfer being carried out by pressure 
difference, this being supplied by compressed air (10-15 Ib./sq. in.). From 
the storage tank the liquid passes to the vaporiser, the necessary pressure 
to move it being supplied by the butane, and steam coils are fitted in the 
storage tank for use in cold weather. On its way to the vaporiser the 
liquid flows through a regulator which maintains a constant pressure of 
5lb./sq. in. The vaporiser consists of a multi-tube heat exchanger, heated 
by steam so that the liquid is at once vaporised. The butane vapour is 
now reduced to 6 in. water pressure and metered, due allowance being made 
for temperature and pressure changes. The gas next passes through the 
regulator of the proportioning valve which reduces its pressure to atmo- 
spheric. This valve operates the blower or compressor so that the mixture 
ratio is kept constant. From the plant the gas is conveyed to the consumer 
through the usual gas mains. This equipment gives considerable flexibility, 
and it is possible to operate the proportioning machine directly into the 
distribution system. If a time-clock is attached, the machine can be operated 
to take care of peak loads. Safety devices are installed so that if any breaks 
occur the escape of vapour or liquid is automatically stopped. Leaks are 
particularly dangerous, as the butane-air gas is practically odourless, so that 
as @ warning agent materials capable of easy detection, such as ethyl sulphide, 
mercaptan or pyridine, are added to the butane when loaded in the tank 
cars. The cost of these materials is only a fraction of a cent. per 1000 cu. ft. 
of gas. As the dew points for 530 B.Th.U. gas at 40 Ib./sq. in., gauge pressure 
is 2° F., at 20 lb./sq. in., -15° F. and at 5 lb. sq. in. -35° F., condensation is 
very unlikely. The gas has different characteristics from coal-enriched 
water or natural gas, it is necessary to make some adjustment to burners. 
The rate of flame propagation is slower than that of manufactured gas, and 
on account of this fact and the higher gravity of butane, the burner port area 
must be increased over manufactured gas practice to prevent the flame 
floating off. Tests have shown, however, that appliances can readily be 
made which give efficient and satisfactory service. - 8. F. B. 
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122. Process Distrisurzs Srraicnur LiqueFirep Gas To Consumers. 
A. W. Wickstrom. Oil and Gas J. 19.11.31, p. 90. 

There is a great potential outlet for butane and propane from natural 
gasoline plants through distribution systems in towns ranging in population 
from 1000 to 15,000. There are about 3000 such towns in the U.S. without 
gas service at the present time, since supply of manufactured gas is un. 
economical. Butane or propane distribution systems can, however, be 
operated profitably. One method is to dilute butane vapour with sufficient 
air to produce a gas of 550 B.Th.U., store under pressure and deliver to mains 
as required. A method which is considered more satisfactory and economical 
is to distribute the product direct to the consumer, and to supply a mixture 
of approx. 29% propane, 25% iso-butane and 46% n-butane, instead of the 
straight butane. The mixture has a vapour pressure below 80 Ib. at 70° F., 
will leave no liquid residue at 32°F. atm. pressure, and when vaporised 
provides a 3000 B.Th.U. gas which gives a hot, clean, blue flame that is 
very satisfactory for domestic use. A description is given of the special type 
of tank car used for transporting the liquid, and of the methods employed for 
unloading, measuring quantities discharged, etc. The liquid gas is pumped 
from the tank car to a 6 in. header, and then to welded horizontal storage 
tanks with a 2-point suspension, which allows them to expand and contract 
freely. The pump must be able to withstand high suction pressure without 
leakage or failure, as a pressure of 150 Ib. is possible in the liquid in the 
tank car. Filling connections are located in the bottom of the storage tanks, 
and the header is used to collect any water separating out. The storage 
tanks are designed for 150 Ib. working pressure. Liquid is drawn off from 
one tank at a time, the pressure in the tank forcing the liquid into the 
vaporiser, which consists of a vertical heat exchanger with a level control 
mounted in the top section. The heating medium employed is water at a 
temperature of 130° F. The pressure on vaporisation of the liquid in the 
vaporiser may rise as high as 300 Ib./sq. in., so a check valve is installed to 
prevent blowing back into the tanks. This pressure will normally adjust 
itself against tank pressure and become an automatic feed control. The 
pressure of the vapour is first reduced to 25 Ib./sq. in. by a deadweight valve, 
and then, by means of two low-pressure regulators in parallel, to the equivalent 
of 11 in. of water. Either regulator is capable of handling the entire output, 
should one go out of order. The gas then passes through a master meter and 
into the distribution mains. Various safety devices installed are described 
and a flow sheet provided. R. A. E. 
123. Propuction or Hyprocarsons or Low Bormine Port. J. Y. 

Johnson, Assr. to I. G. Farbenind. A..G. E.P. 361,944. 25.11.31. 
Appl., 25.7.30. 

Gaseous homologues of methane are converted into low boiling point 
hydrocarbons by heat treatment at 500°-950° C. in at least two stages at 
successively increasing temperatures. Only a part of the reaction is carried 
out at each stage, the liquid hydrocarbons formed being separated from the 
unconverted materials after each stage. W. iH. T. 
124. Exrraction or SuLPHURETTED HypDRoGEN From Gases. Gesellschaft 

fir Kohlentechnik. E.P. 362,669. 10.12.31. Appl., 10.12.30. Conv. 
(Ger.) 20.12.29. 

Sulphuretted hydrogen is removed from gases by washing the gas with a 
suspension of iron hydroxide. The iron sulphide formed is regenerated by 
means of air in alkaline solutions. The separation of sulphur is completely 
or almost completely prevented by the addition of sulphurous acid or its 
salts to the washing fluid. W. iH. T. 
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Motor Fuels. 


125. Ixrtvence or Fracrionation on DisrarsuTion or SULPHUR IN 
Gasotinz. R. H. Espach and H. P. Rue. U.S. Bur. Min. Tech. Paper 
505, 1931. 

The research described was conducted to determine the effect of good frac- 
tionation on the manufacture of gasoline from crude oil containing sulphur, and 
to eliminate some of the costs of chemical treatment so as to increase the 
commercial value of the high sulph taining crude oils. 

A laboratory pipe still and bubble tower were used for producing good 
fractionation using a W. Texas crude oil. This was first topped in a 10-gallon 
batch still and the tops containing all of the light products from the crude 
were the charging stock for the three series of runs. In the first series of runs 
the untreated tops were fractionated in the continuous laboratory pipe still 
and bubble tower so that the gasoline yield was divided into several fractions, 
and the sulphur content of each fraction studied. The second series of runs 
was conducted with a laboratory batch still in which the gasoline yield of the 
tops was separated into cuts, the sulphur content of which was compared with 
the fractions obtained from the first series of runs. The third series of runs 
was made on the continuous laboratory pipe still and bubble tower. In this 
series of runs the effect of treating the tops with a plumbite wash and with 
doctor solution before distillation was investigated. 

The results of the studies with this crude oil indicate the following facts : 
(1) hydrogen sulphide can be excluded from a large fraction of the gasoline ; 
(2) certain fractions in the gasoline will show a greatly increased sulphur con- 
tent over preceding or following examples, thus indicating the b.-pt. range of 
comparatively larger quantities of sulphur compounds ; (3) the gasoline and 
gasoline fractions can be partly desulphurised by means of efficient fractiona- 
tion ; (4) the sulphur content of all or part of the gasoline can be decreased by 
first treating the tops with either a plumbite wash or doctor solution before 
distillation ; (5) the colour stability of the gasoline is not much affected by 
treating the oil with either a plumbite wash or doctor solution before distilla- 
tion. 

In general, it might be stated that by proper fractionation and by dividing 
the gasoline into two or more fractions and treating them according to their 
several requirements, gasoline satisfactory as a motor fuel could be produced 
from the crude examined without so much chemical treatment and resultant 
losses as if it were produced from the crude oil in one stream. W. 8. E. C. 


126. “ Uren” Process ror THE REGENERATION OF THE Resipuat Acip IN 
THe Rermmc or Crupe Bexzote wire Svutrauric Acw. F. 
Rosendahl. Petr. Zeit., 1931, 27, 937-8. 

A process is described for the recovery of sulphuric acid in benzole 
refining. The acid in the presence of the washed benzole is regenerated in an 
agitator by dilution, with water, and constant stirring. On settling, 90% of 
the acid is obtained in the form of an acid of 39-40° Bé. and a loss of 5-10% 
compared with a |. 3s of 15-20% by Bochum’s method. The temperature of 
the benzole-acid mixture increases to 50-53°. The resins are partially soluble 
in the benzole and pass after distillation into the residue. After long standing 
the acid is free from benzole and finds use directly in the manufacture of 
ammonia. The acid separated from the benzole washings has a concentration 
of 32-34° Bé. The benzole is then washed in the usual way with alkali and 
water. W. 8. E. C. 
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127. Cuay Votume anp Vapour VeLocrry GovERN COLOUR AND Guy, 
R. E. Goode. Refiner, Oct. 1931, p. 79. 


Observations in connection with the operation of a Dubbs cracking unit with 
a Gray tower installation are made with reference to runs using different 
volumes of clay in the tower, and for the purpose of determining whether, 
under conditions present at this plant, a large or small amount of clay in the 
Gray tower would produce desired results. W.t. Ff. 


128. Two Rutes Govern Vapour Lock Prostem. O, C. Bridgeman, 
H. 8. White and F. B. Gary. Oil & Gas J., 19.11.31., p. 22. 
Since the majority of present-day automobiles are provided with fuel 
systems which attain temperatures considerably higher than necessary, it 
appears practically impossible to produce gasolines which will give both the 
desired ease of starting and the desired freedom from vapour lock at all 
seasons of the year, since it is impractical to adjust the quality of the gasoline 
closely to seasonal variations in temperature. The designers of carburettors 
have essentially reached the limit in lowering the temperature at which engine 
starting will be satisfactory with a given volatility of gasoline. The burden 
of producing a gasoline giving satisfactory starting is, therefore, entirely upon 
the refiner, but that of eliminating vapour lock in forthcoming models is 
largely upon the car manufacturer, provided gasoline is kept free of propane. 
Since the 1931 mid-year meeting of the A.P.I., when certain results and sugges- 
tions were presented, further tests have been carried out in 47 representative 
new cars by the C.F.R. Steering Committee in order to see what improvements 
had been effected. Whilst some cars show great improvement, others were 
found worse, and the average practically unchanged. In hot weather the 
permissible vapour pressure for 1931 cars is certainly less than 8 Ib. and pro- 
bably less than 7 Ib. (Reid), if freedom from vapour lock in about 90% of the 
cars is desired. These values apply to operation at sea level ; for altitudes 
between 5,000 and 10,000 ft., aprox. 2 Ib. Reid must be deducted. Constant 
speed runs at three different speeds, varying according to type, were made, 
each of such duration that the temperature at each of the selected points in the 
fuel system reached a constant value. After each run the engine was allowed 
to idle in neutral until temperatures reached a maximum and started to drop. 
The types of fuel system, the points at which temperatures were measured, 
and the temperature increases above atmospheric temperature actually re- 
corded are stated. The results are tabulated together with the calculated 
corresponding permissible max. vapour pressures when running at a constant 
speed of 40 m.p.h. and when idling after the run. On the basis of available 
information, three of the most desirable changes in fuel system design and 
installation are: (1) placing fuel line from rear tank to pump outside of the 
frame channel to point practically opposite pump, so as to have minimum 
length of tubing inside engine compartment and insulating thermally this 
latter portion of line ; (2) removing fuel pump from crankcase and driving it, 
for example, from end of crankshaft ; (3) using oil caps or similar device to 
lubricate pump rather than circulate large quantities of crankcase oil through 
the fuel pump shell. Solution of the vapour lock problem lies in a strict 
observance of the two rules—(1) keep heat out of the fuel 9x * o _ 
propane out of the gasoline. 


129. Economic Paaszs or GAsoLine SpeciricaTions. Technical Committee, 
Natural Gasoline Association of America. Oil and Gas J., 7.1.32, p. 74. 


Under the new system of grading natural gasolines, the vapour pressure 
specification is the essential economic element, controlling plant yields and the 
use to which the product can be put. The distillation specification merely 
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provides a guard against abnormal products and indicates physical properties. 
In considering supply factors, it should be stated that each plant is definitely 
limited as to the number of grades it can produce. 

Thus, under normal operating conditions, the distillation characteristics 
of the output of each plant are sharply defined and relatively inflexible for 
each vapour pressure limit. A decrease of | lb. in vapour pressure is accom- 
panied by a decrease of 1% at 140° F. Change of vapour pressure may, 
therefore, cause change of grade in respect of volatility of output. R. C. 
Alden has indicated that the loss in yield due to reduction in vapour pressure 
of natural gasoline is comparatively unaffected by the characteristics of the 
pentanes and heavier hydrocarbons. The loss in passing from one vapour 
pressure limit to the next lower will be in the neighbourhood of 11-15%, 
regardless of distillation characteristics. At one large plant a detailed study 
of actual plant yields in relation to vapour pressure of product has been made 
and the price ratios required to equalise gasoline plant income determined 
and compared with Alden’s calculated figures. 

The plant was supplied with 90 grav. raw gasoline, and the figures obtained 
were : 


Reid V.P. of product. Theoretical ratio Actual plant ratio. 
26 Ib. osee 1-000 er 1.000 
22 Ib. caen 1-129 seve 1-154 
18 Ib. eese 1-258 sees 1-259 
14 Ib. 1-362 1-331 


The agreement between calculated and determined ratios is very close, 
and it is assumed that they represent average conditions in efficiently operated 
plants. The ratios therefore afford a basis for determining relative costs of 
natural gasoline to the manufacturers. R. A. E. 


130. Many 1932 Mopex Cars Wut Nexep Gasotive or Hic OcTANE 
Numper. W. T. Ziegenhain. Oil and Gas J., 24.12.31, p. 15. 

Most of the large motor-car manufacturers are continuing to follow out a 
programme of conservatively raising the C.R. of their engines, as evidenced 
by the design of the 1932 models, which will be formally announced at the 
annual automobile show starting on January 9th in New York City. This 
is of interest to refineries, as it will influence the installation of cracking 
equipment in order to increase the octane number of their motor fuel pro- 
duction. The effect of the price differential existing between premium 
grade and ordinary grade gasolines on the tendency of car manufacturers 
to increase compression ratios is discussed. Some of the car manufacturers 
are offering alternative heads, one having a C.R. similar to that of the 1931 
models and the other having an increased C.R. The major proportion of 
cars actually sold in 1932 are expected to have higher compression ratios 
than last year. This will be true of Chevrolet, Dodge Six, Pontiac Six and 
Eight, and probably most Buick and Studebaker cars. Hudson, Essex 
and Plymouth cars will remain unchanged. The effects which increases 
in C.R. of motor-car engines have on the marketing of gasoline are discussed, 
and it is stated that there is a growing difficulty in selling a gasoline having 
an octane number under 65. The increased cost of producing gasoline 
having a higher octane number is considered. A table showing the com- 
pression ratios of a number of the 1932 and 1931 models of various car manu- 
facturers is provided. R. A. E. 
131. SPECIFICATIONS FoR THE PuRCHASE OF Motor FUELS For THE BELGIAN 

Army. P. Lamal. Rev. Petr., 19.12.31, p. 1697-1701. 

The recent specifications are given and reviewed for the supply of fuels 

to the Belgian Army. These cover fuels for aeroplanes and heavy lorries 
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Fuel “B" for aviation purposes must be straight-run and give on dis. 
tillation 10% maximum at 60° C., 60% minimum between 60 and 100°C, 
with residue “above 140° C. and loss not exceeding 30%. At least 96%, must 
be recovered as distillate at 160°C. The sulphur-content is limited to 
0-1% and the aromatic-content must be between 15 and 20% by volume, 

Fuel ““C” for motor-lorries may be either straight-run or cracked, the 
distillation requirements being different in the two cases. 

For the straight-run fuel there must be 20% maximum at 70° C., 60% 
minimum between 70° and 140° C., and a maximum of 25% residue and los. 
For cracked fuels the amount between 70° and 140° C. is 40% minimum 
with a residue above 140° C. (plus loss) raised to 40% maximum. At least 
95% and 90% of distillate respectively must be recovered at 200° C. in the 
two cases. The sulphur is again limited to 0-1%. In the case of cracked 
fuels the olefines must be at least 20%. 

Most of the methods of examination are those of the A.S.T.M. For 
unsaturateds, a modified bromide-bromate method is used, while for aromaties 
a method using the refracto-dispersometer of Féry is specified. E. B. E. 


132. Fuets ror Inrernat-Compustion Enorves. J. F. P. de la Riboisier. 
E.P., 362,673. 10.12.31. Appl., 11.12.30. 


The fuel consists of hydrocarbon material containing a proportion of an 
aromatic amine or an azocyclic compound adapted to suppress knocking, in 
association with anhydrous ethyl or methyl alcohol in a proportion which 
is small relative to the hydrocarbon material and in the absence of iron 
carbonyl or like metal compounds possessing anti-knock properties. 

W. H. T. 
133. DsgsSULPHURISATION AND PuriFicaTion or Hyprocarson Om. J.C. 
Morrell, Assr. to Universal Oil Products Co. U.8.P., 1,827,537. 
13.10.31. Appl., 28.6.26. 

A cracked gasoline mixture is fractionally condensed in the vapour phase 
into a relatively heavy gasoline cut and a relatively lighter gasoline cut. 
The heavier cut is subjected to refining treatment with sulphuric acid followed 
by neutralisation, and the lighter cut is subjected to a mild refining treatment 
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consisting of an alkali wash. After refining and desulphurising the fractions 
are recombined to give products suitable for use as a motor fuel. W.8S. E.C. 
134. Gas anp Vapour Treatine Apparatus. J. L. Dormon, Assr. to 
Basic Patents Corporation. U.S.P., 1,828,734. 27.10.31. Appl., 13.9.28. 
The patent describes an apparatus (continuous and self-regenerative) for 
removing the sulphur-content from gasoline. The three steps in the operation 
are: the desulphurisation of the gasoline, the oxidation of the metal catalyst, 
and the reduction of the metal oxide to finely divided catalytically active 
metal. W. H. T. 


See also Abstracts Nos. 134, 162, 163, 165, 177, 184, 185. 


Lubricants and Wax. 


135. Some Prosiems in Lusrication or Rocker Arms. E. W. Zublin. 
Ind. Eng. Chem., 1931, 23, 1434-1436. 

The required properties for greases suitable for this type of lubrication 
are given. Aluminium soap greases appear to be especially suitable on 
account of the peculiar increase in their consistency over the 100° to 250° F. 
range. They suffer from the disadvantage that they tend to hydrolise, 
which results in their breaking down and ceasing to maintain lubrication. 
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Aluminium dioleates greases are said to suffer less from this disadvantage 
than the trioleates, but it has been shown that this is true only with certain 
engines. Results of tests on a number of greases are given and the need for 
research emphasised. 8. F. B. 


136. HypRogEenatTion or CaRBonAcEous MarTertars. Standard Oil Dev. 
Co. E.P. 360,201. 5.11.31. Appl., 12.11.30. Conv. (U.S.) 20.11.29. 
In the refining of illuminating and lubricating oils by high pressure hydrogen 
in the presence of catalysts, temperatures in excess of 750° F. are used, but 
deterioration of the product takes place while cooling from the reaction 
temperature. Adverse effects (e.g., discoloration or reversion during storage) 
may be avoided by cooling to 600° F. in the presence of hydrogen, whilst 
in contact with catalysts such as chromium oxides and/or molybdenum oxide. 
R. P. 


137. Apparatus For Propvuction or Lusricatine Ons By HypRoGENa- 
rion. J. Y. Johnson and I. G. Farbenind. A.-G. E.P. 360,830. 10.11.31. 
Appl., 10.7.30. 

A description of apparatus and method for hydrogenation of distillable 

carbonaceous material to produce lubricating oils. W.D.S. 


138. Manuracrure or Hiegs-quatiry Wax-tike Susstances. J. Y. 
Johnson, Assr. to I. G. Farbenind. A.-G. E.P. 362,632. 10.12.31. 
Appl, 15.11.30. 

The process consists in esterifying montanol or mixtures thereof with other 
organic hydroxyl-bearing compounds, with one or more non-aromatic mono- 
carboxylic acids. The products obtained with one or more compatible 
adulterants may be incorporated if desired. W. H.T. 


139. Purtryinc Dretzecrric Liguips. Sharples Speciality Co. U.S.P. 
1,829,712. 27.10.31. Appl., 5.3.25. 

Oil which is contaminated by suspended finely-divided solid particles 

and with soluble products tending to promote emulsification, may be rendered 
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suitable for dielectric purposes by the following process. A carbon-adherent 
solid having an electric charge opposite to that of the suspended solid particles 
in the oil is added in a finely divided form. The solid particles adhere to 
the added carbon, which is then removed. The oil is treated further with 
an adsorptive earth to remove the soluble emulsion promoting impurities. 

W. D. 8. 
140. Prepitvrep Lusricatinc Om. R. E. Wilson and Stand. Oil Co. (Ind.). 

U.S.P. 1,831,053. 10.11.31. Appl. 2.7.28. 

A wax-distillate is first pressed, then reduced to a 15% bottom having a 
viscosity of about 300 sec. Saybolt at 100°F. Heavy naphtha, having a 
boiling range between about 300 and 460° F., is added to the residual oil 
in the proportion of about 10 parte of naphtha to about 36 parts of the red 
oil. This mixture (viscosity 80 sec. Saybolt at 100° F.) is chilled to about 
-10 F., the wax removed, and the dewaxed mixture blended with about 
18 parts of filtered cylinder stock and about 36 parts of low cold test naphthenic 
base lubricating oil. W. D. 8. 


141. Frver. W.T. Clayes. U.S.P. 1,831,004. 10.11.31. Appl., 19.9.28. 


A filter which may be utilised for reclaiming oil is described. The filter is 
made up of the following layers: a screen, a layer of membrane over the 
screen, several layers of fuller’s earth, at least one of the upper layers of the 
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earth having been treated with an alkali, several layers of a fibrous materia) 
separating the layers of fuller’s earth and a sediment pan on top of the 
filter body. W. D.8. 


142. Treatment or Hyprocarson Oms. J. R. Schonberg, Assr. to 
Standard Oil Dev. Co. U.S.P. 1,831,265. 10.11.31. Appl., 18.7.29, 
An improvement in the purification of lubricating oil is described in which 
separate streams of sulphuric acid stronger than 66° Bé., lubricating oil and 
a high pressure fluid rich in SO, are forced into a mixing zone in which the 
pressure is rapidly reduced. The mixture is discharged into an agitation 
zone maintained at a suitable reduced temperature, the fixed gas is with. 
drawn, and the oil and acid sludge mixture is passed into a separate zone 
from which the oil and acid sludge are separately withdrawn. W.S. E.C, 


143. Rectamine Ons. H. H. Moreton, O. B. Englisch and C. F. Craig. 
U.S8.P. 1,831,875-6. 17.11.31. Appl., 2.2.28. 

A description of an automatically operated apparatus for supplying the 
oil to be treated to a sediment precipitating chamber. Temperature is con. 
trolled by the throughput. Means are provided to secure automatic flow toa 
filtering apparatus. W.D.S8. 


144.. Treatriync Om wirs Atumintum Cutoripe. Texas Co. U.S.P. 
1,832,629. 17.11.31. Appl., 25.5.27. 

A method for treating lubricating oils with aluminium chloride is described. 
The metallic chloride is generated in a retort and the vapours led to a condens. 
ing chamber comprising upper and lower portions. The vapours are admitted 
to the lower part of the upper chamber, down the walls of which a thin film 
of oil is passed ; means are provided for cooling the upper chamber. The 
mixture is then transferred to the lower chamber, where the lighter and 
heavier portions are separated. W.D.S. 


145. Pururyine Perroteum Propvuctrs. Cannon-Prutzman Treating Pro- 
cesses, Ltd. U.S.P. 1,833,396. 24.11.31. Appl., 30.6.28. 

The alkali-reactive constituents are first removed from the oil. This is 
accomplished by passing the untreated oil through a substantially dry cake 
of pulverised inert porous material containing sodium hydrate ; any reaction 
product which may pass with the oil through the cake is removed from the 
effluent. The latter, without water washing, is then treated with H,SO, 
the sludge removed, and the oil neutralised. Ww. D.S. 


146. Rectamme Lusricattinc Oms. W. Schwalge. U.S.P. 1,834,654. 
1.12.31. Appl., 26.6.30. 

An apparatus for reclaiming lubricating oils is described. Heated air is 
employed to heat the lubricant before and as it passes through a filtering 
medium ; the whole is arranged so that it will have a large capacity with 
respect to its size. W. D. 8. 


147. Extraction oF VALUABLE Propucts From Montan Wax. H. 
Freytag, Assr. to I. G. Farbenind. A.-G. U.S.P. 1,836,020. 15.12.31. 
Appl., 15.2.30. 

Valuable products are extracted from Montan wax by treating the dere- 
sinified wax with an organic solvent of aliphatic nature—e.g., ethyl alcohol, 
benzene, at pressures greater than atmospheric pressure and at a temperature 
above the normal boiling point of the solvent. The solution is separated, 
cooled, and the crystalline precipitate is removed from the solution. 
W. 8. E. C. 
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materia) 148. Rerintne CaupE Mryerat Ors. W.S. Zehrung. U.S.P. 1,836,947. 
D of the 15.12.31. Appl., 1.6.26. 


D. 8, This invention relates to a process of producing lubricating oils from 

= rude mineral oil or from a mineral oil from which part of the lower boiling 
: i bee ed 

18.7.29, fractions have m removed. 


5 The crude mineral oil, together with a finely divided mineral earth 
n which § ,dsorbent, are heated in a restricted stream to a temperature sufficient to 
— vapourise the oils lighter than lubricants but to avoid cracking. The 
ich the restricted stream is directed into an enlarged zone to allow the lighter oil 
Bitation § vapors to pass from the mixture without the aid of steam. The residual 
iS with. § vixture is removed and the residual lubricant separated from the adsorbent. 


~ - W.S.E.C. 
““ Tig. Recuamaine Srent Om. W. Stutler. U.S.P. 1,838,718. 29.12.31. 
. Craig, Appl., 13.12.29. 


Used lubricating oil is heated and agitated in the presence of water by 
ing the | means of a current of steam under pressure, soda ash is added, and the resulting 
is con. | mass is heated to a temperature of 225°-300° F. After standing to clarify, 
ow tog 9 the resulting oil is heated in the presence of steam and a bleaching earth in 
D. 8. an upright column at a temperature of 500°-650° F. for 2 to 3 hours while 
agitating the oil in such a manner that a whirling motion of the oil is main- 
U.S.P. J tained, and a current oil is provided which is upward adjacent the outer 
portion of the column and downward adjacent the central vertical axis of 
cribed, § the column. Light ends in the oil are thus removed whilst the oil is simul- 
ndens. § taneously bleached. The oil is then passed through a filter press to remove 


mitted solids. W.S.E.C. 
_~ See also Abstracts Nos. 119, 148. 

T and 

8. 

y Pro. Fluxes and Asphalts. 





his is § 150. CuemicaL Composrrion oF ASPHALTS AND ASPHALTIC MATERIAL. 
> cake V. Kalichevsky and 8. C. Fulton. Nat. Petr. News. 21.12.31, pp. 33-36. 


action # The knowledge of the composition of asphaltic materials up to date is 
n the B wviewed from the point of view of the contributions of various workers. 
280, ff Marcusson separated asphalt into five groups of compounds: 1, Asphaltic 
8. acid extracted in the form of salts by alcohol from a benzole solution; 2, 
asphaltic anhydrides saponified by ale soholic alkalies ; 3, asphaltenes precipi. 


~_ tated by low boiling point petroleum ether from benzole solution after re- 
ate be moving 1 and 2; 4, asphaltic resins extracted by floridine from petroleum 
ont ether solution after removal of 1, 2 and 3; 5, residual oil, representing the 
with rsidue not extracted by floridine. 

§ A systematic scheme of analysis for the estimation of the above constituents 


is given. It is shown that the boiling point of the petroleum ether is im- 
H. § portant. The lower the boiling point of the petroleum ether used, the higher 
2.31. Bis the percentage of asphaltenes found. 

The use of petroleum ether boiling below 50°C. is recommended. The 
lere. § *pecific gravity is not important. Subsequent workers recommend the use 
hol, silica gel in place of floridine. The estimation of paraffin wax is stated 
ture § °° be difficult. It is present incorporated with the asphaltenes, resin and 
ted, § °lly fractions. Holde extracts wax from asphaltenes by ethyl alcohol under 

reflux, but such extraction even when conducted for two weeks has been 
a stated to be insufficient. 
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Sakhanov recommends the separation of paraffin wax by repeated precipita. 
tion of asphaltenes from solution in CC1,. 

Not much is known about asphaltous acids and anhydrides. They have 
relatively high specific gravity and are sparingly soluble in light naphtha, 
They are not very stable. Asphaitenes are dark brown to black in colour, 

Highly purified, they have no apparent melting point and decompose to 
gas and coke at 300°C. They are insoluble in petroleum ether, alcohol, 
water and similar solvents, but soluble in aromatic hydrocarbons, Cs, 
chlorinated hydrocarbons, pyridine, etc. They are colloids with an extremely 
high degree of dispersion. Sakhanov considers asphaltenes to be lyophilie 
with respect to aromatic hydrocarbons and allied solvents, in which they are 
highly dispersed and stable. The apparent solubility of asphaltenes in 
kerosine is due to the presence of occluded resins which act as protective 
colloids. Asphaltenes free from resins are insoluble in kerosine. Rubber 
may act as a protective colloid for the preparation of a stable suspension of 
asphaltenes in gasoline. Zahania and Lucatu separated asphaltenes from 
resins and paraffin wax by dialysis. 

The chemical composition of asphaltenes is not well known, but it is believed 
that though oxygen and sulphur may be present they are not essential con. 
stituents. An asphaltene of empirical formula C,, H,¢, and sp. gr. 1-0230 
has been isolated. The oxygen content of a blown residuum does not neces. 
sarily change, but oxygen, usually in the form of water, is found in the volatile 
reaction product. The asphaltenes so formed are not different in properties 
from the naturally occurring bodies. Asphaltenes from acid sludge are 
different, and it is “suggested that they are oxonium compounds of the form 

R’ oO R” 
H ” HSO, OH 
They are soluble in basic solvents and can be coagulated by heating to 100° C. 

On exposure to sunlight and oxygen asphaltenes become less soluble in 
the usual solvents and are gradually converted to carbenes. 

Asphaltenes are believed to be formed from the aromatic constituents of 
an oil by condensation and polymerisation, asphaltic resins being an inter. 
mediate stage. Naphthenes and paraffins, if first heated with sulphur and 
then oxydised with air, have yielded asphaltenes of composition : C. 71-62%, 
H. 628%, O. 13-48%, S. 8-08%. 

Carbenes are similar to asphaltenes, but have a smaller proportion of 
hydrogen and are insoluble in most of the solvents that dissolve asphaltenes. 
They are soluble in CS,. 

Carboids contain even less hydrogen and are insoluble in CS,. 

Asphaltic resins are semi-solid or solid substances melting below 100° C. 
and of sp. gr. approximately 1.0. They are believed to consist essentially of 
polycyclic compounds similar to the terpenes. They form true solutions in 
petroleum hydrocarbons. Association occurs in benzole. 

In general, their molecular weights are higher than those of the oil frac- 
tions in which they occur. The specific function of the particular constituents 
of an asphalt appears to be not well understood, but apparently the melting 
point of an asphalt varies as the asphaltene content. 

Asphaltic resins impart ductility and tensile strength and serve to prevent 
the separation of asphaltenes from the oil phase. H. G. 


161. Iwsoreastnc tHE Spreapine Capacity or Birumen. R. Trant. 
E.P. 361,564. 26.11.31. Appl., 30.10.30. Conv. (Ger.) 14.2.30. 


Increased spreading capacity of bitumen is obtained by the incorporation 
of coal dust ashes. W. H. T. 
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152. Brrumtnous Emutsions. C. G. J. Lefebvre and E. E. F. Berger, 
Assrs. to Salviam. E.P. 362,299. 3.12.31. Appl. 2.4.31. Conv. 
(France) 12.12.30. 


A process is described for preventing the breaking-down of commercial 
squeous emulsions of bitumen in soapy water. Before making the mixture, 
there is added to the water, to the emulsion or to the filler, a small quantity 
| part to 1000) of an alkaline or neutral alkali metal salt of an acid (other 
than phosphoric) which forms a particularly insoluble calcium salt even in 
,the presence of carbonic acid. The alkali metal salt of the acid employed 
comprises a fluoride, oxalate or fluosilicate of sodium or potassium. 

W. H. T. 


153. Propuction or Emvutsions or Tars. J. Y. Johnson, Assr. to I. G. 
Farbenind. A.-G. E.P. 362,467. 7.12.31. Appl., 5.7.30. 

Tars, tar oils, petroleums and petroleum asphalts are emulsified with 
water in admixture with powdered dry brown coal at 100°-200°C. The 
sub-division of the brown coal is such that 90%, will pass through a sieve of 
10,000 meshes per sq. cm. jf. &. &. 





154. Agqugovus Dispersions or Brrumrnous Marertats. Colas Products, 
Ltd., A. G. Terry, L. G. Gabriel and J. F. T. Blott. E.P. 362,577. 
10.12.31. Appl., 2.10.30. 


Bituminous materials are dispersed in an already formed normal aqueous 
dispersion of bituminous material under conditions yielding particles of average 
sizes which are relatively much larger compared with the average sizes of 
the dispersed particles of the normal dispersion. w. B. &. 


155. AspHautic Propucrs rrom Aromatic Extracts or MINERAL OILS. 
Burmah Oil Co. E.P. 362,580. 10.12.31. Appl., 6.10.30. 


The patent describes the production of asphaltic products from an aromatic 
extract of a mineral oil obtained by refining the crude oil with sulphur 
dioxide, aniline, phenol or other selective solvent of aromatic and unsaturated 
hydrocarbons. Air is blown through the extract at elevated temperatures. 











W. H. T. 


Special Products. 


156. Ammonta Prant rn Catrrornta. L. Rosenstein. Chem. Met. Eng., 
1931, 38, 636. 

This plant receives, in addition to air, a natural gas which consists of 
approximately 85% methane, 12% ethane, 3% higher hydrocarbons, and 
which is also free from sulphur compounds and inert gases. Hydrogen 
and carbon are produced by cyclic thermal decomposition, wherein 
a brick checker work is heated to 1100°C., and then natural gas 
passed through till the temperature falls to 900°C. The reformed gas 
is scrubbed with water in order to remove tar and carbon. The gas 
consists of approximately 70% hydrogen, 5-0% CO, 0-5% CO,, undecom- 
posed methane and small quantities of naphthalene, benzole, etc. The 
methods employed in removal of all traces of impurities from the hydrogen, 
which is so essential, are described. Nitrogen is produced by rectification 
of air in a Lindeplant. The synthesis is carried out by the Mont Cenis 
process, chosen on account of the sturdy qualities of the catalyst employed, 
G 
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at a temperature of approximately 400°C. under a pressure of 100 atm. 
The exit gas from the synthesis bomb contains +12% of NH,, whils 
the returned gas contains +1}%. The method and apparatus used for 
removing NH, from the gas mixture differ fundamentally from those used 
in other plants, and are the subject of a patent shortly to be issued. The 
plant consists of two units, each having a capacity of 30 tons of fixed nitrogen 
per day, and producing in addition about 100 gal. of very pure benzole, 
7 tons of very pure carbon and some naphthalene. Ammonia leaves the 
plant in 3 forms, viz., ammonium sulphate, liquid and aqua ammonia, 
Manufacturing difficulties and details are outlined. R. A. E. 


157. ManuractuRE oF CONVERSION Propucts or HIGHER Panrarrry 
Hyprocarsons ConTaInine Sutpnur. A. Carpmael. E.P. 361,356-7. 
19.11.31. Appl., 19.8.30. 


An improvement in the process described in E.P. 360,993 is described for 
the manufacture of conversion products from halogenated derivatives of 
higher paraffin hydrocarbons containing at least 8 carbon atoms. These 
derivatives are oxidised in the presence of an organic solvent or diluent by 
dilute nitric acid, hypochlorite, permanganate, bichromate, chromic acid, 
hydrogen peroxide or Caro’s acid. W. 8. E.C. 


158. Purtrytinc Dry Cieaners’ Sotvent. Aktiebolaget Separator. 
E.P. 361,690. 26.11.31. Appl., 12.1.31. 


An improvement in the process of cleaning solvent used in dry cleaning is 
described in which the solvent is decolourised by causing it to flow in intimate 
contact with a decolourising agent through a return or endless series of 
apparatus. The solvent is then,freed from heavier impurities by centrifugal 
force and is by-passed in order to eliminate high-boiling hydrocarbons by 
distillation. W.S. E. C. 


159. Propvuction or Carson Brack. J. Y. Johnson, Assr. to I. G. 
Farbenind. A.-G. E.P. 361,837. 21.11.31. Appl., 21.6.30. 


Carbon black is produced by the thermal decomposition with solid catalysts 
of carbon compounds in the gaseous phase. The catalyst is introduced in a 
finely divided form and is maintained in a dispersed state of suspension in 
the gases to be decomposed. The catalyst comprises a metal of the iron 
group. we Gy 2. 


Refining and Refinery Plant. 


160. SraptuizatTion Untr at Rerinery. R. C. Conine. Oil and Gas. ./., 
3.12.31, p. 16. 


The arrangement of a vapour recovery and stabilizer is such that distillate, 
gasoline from the cracking unit and refinery vapours, move in an entirely 
closed system from source to treating plant outlet. The installation includes 
an absorption tower, fractionating column (with preheater and reheater 
utilising live steam) rectifying column and a stabilizer tower, all inter- 
connected. A full description is given of the method of operating and 
controlling the sections of the plant. Analyses of composite samples of the 
vapours from liquid and vapour phase cracking plants and of the pressure 
distillate charged to the rectifying column are provided. Losses on pressure 
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distillate are stated to have been reduced from 12% to 4% since the installation 
of the recovery plant. Natural gasoline is also fed to the plant, stabilised 
and used for blending purposes. Distillation ranges and octane numbers of 
the stabilized casinghead and other intermediate products are given. They 
are blended with straight run gasoline and by suitable plant adjustments the 
vapour pressure of the final gasoline is controlled according to season, 

Reid vapour pressures of 7/8 lbs. in summer and 9/10 lbs. in winter being 
obtained. The anti-knock value of the gasoline is increased and the working 
josses are reduced by the installation of the plant. A flow sheet is provided. 


R. A. E. 


161. Ugmisation or Waste Rerivery Hear. A. L. Foster. Nat. Petr. 
News, 23.12.31, p. 28-32. 


Natural brine is pumped by air lift from the ground, and after the removal 
of iron, magnesium and ammonium salts, is used as the cooling medium in the 
refinery condensers. From the condensers, the brine passes to atmospheric 
evaporators situated above concrete crystallising tanks. The supernatant 
liquor from these vats is then recycled. The brine thus yields several grades 
of sodium chloride, “‘ milk of magnesia,” calcium chloride and many other 
chemicals at low cost. H. G. 







162. Soptum Piumsrre Recovery CoMBINED wiTH ConTINvous TREATING 
System. J. O. Albright. Refiner, Oct., 1931, p. 72. 


The cost of treating Panhandle natural gasoline with sodium plumbite 
was prohibitive due to the frequent dumping of the treating solution, and led 
to the development of a system and apparatus for the recovery of doctor 
solution. The plant described consists of three plumbite tanks—two for 
conditioning and one for storage of a conditioned charge, one tank for caustic 
solution, two contacting tanks and two settling tanks which act as scrubbers. 
For recovery, a temperature of 120° F. is maintained on the solution, air 
being blown through the hot solution for 2} hours after the removal of gasoline 
vapours. W. o. &. 











163. Rermimve Hyprocarson Ors. Richfield Oil Co. E.P., 359,419, 
15.10.31. Appl., 15.4.30. 


Cracked gasoline distillates are refined by contact in the vapour phase with 
a hot aqueous solution of a salt or salts of copper, and then condensing the 
vapour. The copper salt solutions which may contain from 0.5-3% of copper 
hydroxide should have a concentration of 50 to 85%. The operation is 
carried out at 300-400° F. and water is added when necessary to keep the 
solution within the desired limits of concentration. 8S. F. B. 


164. Ansorspina IsoBUTYLENE IN Strone Acips. Bataafeche Petr. Mij. 
E.P., 360,331, 5.11.31. Appl., 27.3.31. 


A process for absorbing isobutylene in strong acids such as sulphuric, 
phosphoric or strong sulphonic acids for the manufacture of tertiary butyl 
alcohol or isobutylene polymers characterised by the absorption of more 
molecules of isobutylene per mol. of acid than would be expected from the 
basicity of the acid. Tertiary butyl alcohol can be recovered from the acid 
absorption liquor by distillation under such conditions that the quick removal 
of the alcohol is ensured, i.e., by steam or distillation under reduced pressure. 
Before distilling tertiary butyl alcohol from the sulphuric acid absorption 
liquor the acid should be diluted to a concentration of roughly 40% to 
prevent polymer formation. 8S. F. B. 

G 
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165. Reristnc or Hyprocarson Ors. Refiners, Ltd., K. Cox and P, J. 
McDermott. E.P. 360,358. 28.10.31. Appl., 28.7.30. 

An improved plant is described for the continuous refining of benzole, 
cracked oils or spirits in which ferric sulphate and Fuller's earth are utilised 
as the refining medium. The plant is divided into three sections ; naphtha. 
lene and sulphur are removed in the first section, pyridine is removed in the 
second section, and the refining is effected and the refined spirit is distilled 
in the third section to produce refined motor spirit and solvents. W.S.E.(C. 


166. Monwomotecutar Reaction Propvcts or UNsatTuraTeD Hypgo. 
CARBONS OF THE BuTADIENE Series with SutrpxHvr Dioxipe. H. 
Standinger. E.P. 361,341. 16.11.31. Appl., 14.7.30. Conv. (Ger,) 
12.7.29. 

The reaction is effected at a temperature not exceeding 120°C. in the 
presence of an “ anticatalyst "’—i.e., a substance having a stabilising action 
on polymerisable hydrocarbons having olefinic double bonds. The “ anti. 
catalyst " may be: a polyvalent phenol, an amine, copper or a copper salt. 

W.#H.T. 

167. Purtrication or Crackep Prtrroteum Ors. R. C. Osterstrom. 
E.P. 361,396. 23.11.31. Appl., 21.7.30. 

The method consists in continuously passing the cracked products through 
a heating zone in which they are heated without addition of acid above their 
ordinary vaporising temperature but under sufficient pressure to maintain 
them in the liquid phase. The products are maintained under these condi. 
tions sufficiently long to effect polymerisation of gum forming cempounds 
and are then passed in the liquid phase through an adsorbent to effect 
decolorisation. W. H. T. 


168. Treatinc Om-Water Emutsions. J. C. Walker, Assr. to Empire 
Oil and Refining Co. U.S.P. 1,829,205. 27.10.31. Appl., 4.11.31. 

This invention relates to the separation of water froma petroleum oil con- 

taining an emulsion of oil and water. Ammonium licorice sulpho-stearic 

acid is mixed with the oil and emulsion in the proportion of -1 to 1%, by 

volume of the wet oil being treated, the oil is stratified and the water separated. 
W.S. E. ¢ 


169. Treatinc Hyprocarson Ors. QO. C. Brewster and W. M. Perry, 
Assrs. to Standard Oil Co. U.S.P. 1,830,925. 10.11.31. Appl., 22.3.28. 
A method of treating hydrocarbon oils is described in which the oil is 
brought to a temperature of active oxidation in the presence of an oxidising 
gas and maintained at the desired temperatures by adding controlled quanti- 
ties of oxidising gas. The vapours evolved are removed and contacted 
with a stream of fresh oil, thus pre-heating the fresh oil which is withdrawn 
and passed through a heated zone and then into an enlarged chamber. The 
vapours are removed and the hot, unvaporised constituents are returned 
to the oil. 
This process is particularly useful in running to coke certain refractory 
stocks. W. 8. E. C 


170. Frurration or Perroreum Tars. C. R. Reap and R. L. Holcomb, 
Assrs. to Standard Oil Co. (Ind.). U.S.P. 1,830,962. 10.11.31. Appl, 
5.4.28. 

In order to facilitate the removal of the solid cake obtained when petroleum 
tars, such as the residues produced in the cracking of hydrocarbons which 
contain particles of carbon, coke and calcium compounds (when lime has been 
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added to the charging stock to reduce corrosion) are filtered through a press, 
a layer of some incombustible material such as mica, asbestos, kieselguhr, 
etc., is built upon the leaves first. This is done by passing a suspension of 
the material into the press before the filtering operation until the desired 
deposit is formed. The filtration iteelf is carried out at an elevated tempera- 
ture such as 600° F., and the system cooled by the passage of steam to prevent 
fire when the press is opened. The cake of carbonaceous matter falls away 
on opening the press and the risk of fire is considerably reduced. 8. F. B. 


171. DEPOLYMERIZATION OF Hyprocarsons. T. Mercier. U.S.P. 1,831,185. 
10.11.31. Appl., 13.12.28. Conv. (France) 22.12.27. 

Heavy hydrocarbon oils are processed in a set of superimposed inclined 
retorts, series connected, mounted in a furnace, so provided in that the 
temperature of the treated oil rises very gradually during its slow passage 
over a catalyst. H. C. R. 


172. Heatine Or ror Distitzation. R. F. Gildehaus. U.S.P. 1,834,696. 
1.12.31. Appl., 17.6.25. 


A description of a process for distilling petroleum oil without substantial 
cracking. W. D. 8. 


173. Activatine Futier’s Eartrs. H. L. Pelger, Assr. to Sinclair Refining 
Co. U.S.P. 1,831,635. 10.11.31. Appl. 16.4.27. 


Fuller's earth is dehydrated for use as a refining agent for cracked distillates 
by heating in the pressure still in which the cracking operation is to be carried 
out submerged in the initial charge of oil so that as the latter reaches cracking 
conditions dehydration is simultaneously effected. 8. F. B. 


174. Rermsinc Hyprocarson Liquips unpeR Hien Vacuum. W. W. 
Grimn. U.S.P. 1,832,202. 17.11.31. Appl., 25.6.26. 


A continuous method for extracting oils of intermediate boiling points 
from a complex hydrocarbon mixture is described. The lower b.pt. oils 
are removed at atm. pressure and without additional heat, a high vacuum is 
applied to the flowing stream whereby the required oils vaporise and are 
collected. Ww. D. 8. 


175. Reroanc Ons. Contact Filtration Co. U.S.P. 1,832,892. 24.11.31. 
Appl., 26.10.26. 


The oil is mixed with a solid absorbent material and air and moisture 
removed by passing the mixture through a reaction zone maintained at 
sub-atmospheric pressure and at a temperature below that at which substantial 
reaction occurs between the oil and absorbent. When the air and moisture 
have been removed the vacuum on the zone is increased and the temperature 
raised so that the absorbent reacts with the oil. The temperature must not 
be so high that much of the oil is vaporised. After this treatment the mixture 
is discharged from the zone and the oil and absorbent separated. W. D. 8. 


176. Treatment oF Om anp Water Emutsions. C. A. Myers, Assr. to 
Kontol Co. U.S.P. 1,837,130, 15.12.31. Appl., 17.10.29. 


A process for breaking petroleum and water emulsions is described in which 
a homogeneous admixture of water soluble mineral oil, sulphonic compounds 
and products resulting from the sulphonation of fatty acids is added to the 
emulsions. W.S. E. C. 
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177. Reroine Perroteum Ons. J. C. Morrell, Assr. to Universal Qjj 
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Products Co. U.S.P. 1,839,114, 29.12.31. Appl., 9.12.25. gin. insul 
Cracked spirit is refined by the action of sulphur free organic and inorganic having be 
acids having the property of reducing objectionable reaction between sulphuric io preve! 
acid and the spirit. Refining is then completed with sulphuric acid. Operat: 
W. H. T. the floor 

178. U.S.A. Parents on Rerivery PLant. a? 
ie 

F. M. Rogers and C. P. McNeil. U.S.P. 1,830,963, 10.11.31. a rs 
Continuous coking distillation of heavy pitch residues. aren Ts 
G. W. Watts. U.S.P. 1,831,051, 10.11.31. increased 
Improvements in pipe-still distillation. gasoline 
E. C. D’Yarmett. U.S.P. 1,831,906, 17.11.31. ~ Compa 
Dephlegmator for removing entrained liquid. as refiner 

E. Voituron. U.S.P. 1,832,800, 17.11.31. 

A fractionating column of several superposed sections. 180. a... 
R. P. Brown. U.S.P. 1,833,153, 24.11.31. - 
Tube heater for continuous operation. Charg! 
C. L. Smith and A. E. Harnsberger. U.S.P. 1,833,340, 24.11.31. to —— 

A vapour-phase converter is fitted with orifice plugs to each tube to ensure ff of the 
even distribution. =* 
G. E. Lofgren. U.S.P. 1,835,230, 8.12.31. mae 
Provision of a steam pump to act as “ stand-by” for electrically-driven dead . 
pumps in distillation apparatus. aeasare 
H. 8. Bell. U.S.P. 1,836,061, 15.12.31. column, 
Heat and time conservation in batch distillation apparatus. and the 
W. A. Peters. U.S.P. 1,837,834, 22.12.31. charging 
Apparatus for maintaining a constant flow of variable liquid residue from §j continu 
vaporizers. Using 
L. C. Huff. U.S.P. 1,839,030, 29.12.31. tempers 
Vertical heat interchanger and partial vapour or reflux condenser for use §f product 
with cracking plants. over at 
J. B. Heid. U.S.P. 1,839,097, 29.12.31. over at 
Centrifugal fractionating apparatus for separation of cracked and relatively and hay 
uncracked hydrocarbons. ww: &. &. Com 
2709/29 
84-4 an 

The 

Cracking. 

A 
179. Fioor Tuses iy Crackine Unrrs. G. Pfau and C. A. Barrere. 20 
Petr. Eng., Nov., 1931, p. 32. E. 
The capacity of a Cross cracking plant has been increased by the installation Oc 
of floor tubes in the furnace. The original plant operated on Ranger gas All « 
oil and had a capacity of 600 barrels fresh feed per day, producing 63% of The 


415° F. E. Pt. gasoline. The gasoline was treated in Gray towers and and th 
required 2 c.c. tetra-ethyl lead to bring it to Ethyl standard. The unit was crackit 
equipped with a carborundum furnace, fired through 6 carborundum muffles averag 
12 ft. in length, and containing an upper pre-heater bank, and the usual Vari 
convection and radiation banks. Operation was very successful, the runs and tk 
having an average of 26 days on stream. When it became necessary to were : 
produce more gasoline without increasing the crude run, it was decided to from | 
install floor tubes in the unit. The floor tubing consisted of six 3 in. int. diam. A fi 
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seamless carbon steel tubes which were supported in position by the 
§in. insulated air ducts which have replaced the original 12 in. ducts, these 
having been found too large to allow of the floor tubes being set low enough 
to prevent flame impinging on them. 

Operation was quite successful, no coking trouble being experienced in 
the floor tubes, although somewhat harder coke was deposited in the radiant 
section. The installation has been very flexible in that recycle ratios higher 
than the original 3:1 and higher outlet temperatures can be maintained, 
giving a gasoline with a higher anti-knock value (only requiring 1-3 c.c. 
tetraethyl lead for Ethyl requirements). The capacity of the unit was 
increased from 600 to 900 barrels fresh feed per day, giving the same yield of 
gasoline as before. 

Comparative data of runs under the two sets of conditions are given as well 
as refinery production curves. Cc. L. G. 











130. Resutrs rrom Crackinc Licgut Ow Cuts. E. F. Nelson and G. 
Egloff. Oi and Gas J. 7.1.32, p. 22. 


Charging stocks from Pennsylvania crude oil are among the most difficult 
to crack in order to produce gasoline of high anti-knock value. Application 
of the following method has, however, proved successful. The charging 
stock is passed through heat exchangers, and then mixed with reflux con- 
densate from the fractionating tower and passed through a coil placed within- 
a furnace. The heated oil discharges into a vertical reaction chamber main- 
tained under pressure and passes to a flash chamber maintained at a lower 
pressure. The vapours leaving the flash chamber pass into the fractionating 
column, gasoline vapours and incondensable gases leaving at the top, 
and the condensate which leaves at the bottom is mixed with incoming 
charging stock by means of a hot oil pump. Flashed residue is withdrawn 
continuously from the bottom of the flash chamber. 








Using this method, cracking tests have been conducted at relatively low 
temperatures and pressures on the following straight run Pennsyivenia 
products : qu) gasoline having an octane number of 40, and 20% distilling 
over at 230° F.; (2) gasoline having an octane number of 30, 20% distilling 
over at 307° F. and E.P. 586° F.; (3) kerosine distilling 20% over wat 398° F. 
and having an E.P. of 656° F. 

Commercial tests were made, the intake of charging stock varying between 
2709/2926 barrels per day, and the yields of gasoline obtained were 83.7, 
84-4 and 81-2% respectively. 

The properties of the cracked gasolines obtained were :— 


1. 2. 3. 
A.P.I. grav. .. os -- 685° -. 646° — 
20% over at... - « ak a Een « ee 
E.P. _ ‘a adi . SR «. See . ere. 
Octane number. . oe ee 76 ee 76 of 75 


All octane number ratings were determined in the 8.30 engine. 

The yields of flashed residue obtained were 5-4, 4-8 and 8-5% respectively, 
and the viscosity Saybolt Universal at 210° F. of the residues obtained from 
cracking the gasolines was 50 secs. Gas production and loss account for an 
average of 10-8% of the charging stock. 

Various other types of kerosine, gas oil and fuel oil have also been processed 
and the results are tabulated. The octane ratings of the gasolines obtained 
were: from Mid-Continent products, 76/81; from West Texas kerosine, 89 ; 
from heavy Refugio crude oil, 91; from California products 77/78. 

A flow-sheet of the operating method i is reproduced. R. A. E. 
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181. Crackine Hyprocarson Ors. Standard Oil Dev. Co. E.P. 362,666. 
10.12.31. Appl. 6.12.30. Conv. (U.S.) 6.12.29. 

Oil is heated to cracking temperature in a zone of restricted cross section, 
and is then passed downwardly through two or more heat-insulated cracking! 
zones of large section arranged in series or in parallel. A substantia! amoun 
of cracking takes place in these zones, after which the oil is passed unde 
reduced pressure to a rectifying zone. W. H.T. 


182. U.S. Parents on CRACKING. 
R. J. Dearborn. U.S.P. 1,828,998. 27.10.31. 
Cracking by heat and pressure and with the aid of an oxidising gas (air), 
C. P. Dubbs. U.S.P. 1,829,637. 27.10.31. 
A cracking plant with rapid circulation through the fire zone. 
W. E. Warwick. U.S.P. 1,830,972. 10.11.31. 
Divided streams of oil are passed into chambers maintained at different 
pressures and temperatures. 
A. E. Pew and H. Thomas. U.S.P. 1,831,424, 10.11.31. 
A cracking plant with mercury as the heating medium. 
M. L. Chappell. U.S.P. 1,835,280. 8.12.31. 
Treatment of SO, extract with aluminium chloride. 
D. A. Dean. U.S.P. 1,835,383. 8.12.31. 
Prevention and removal of carbon deposits in a cracking plant. 
O. Behimer. U.S.P. 1,835,748. 8.12.31. 
Treatment of oil with aluminium chloride and hydrogen. 
G. Egloff and H. P. Benner. U.S.P. 1,835,765. 8.12.31. 
A double pressure still, oil being sprayed over that in the upper still. 
H. J. Halle. U.S.P. 1,835,774. 8.12.31. 
Improved means for feeding reflux condensate and charging stock to 
cracking stills. 
R. T. Pollock. U.S.P. 1,835,809. 8.12.31. 
Controlled dephlegmation of cracked vapours. 
R. T. Pollock. U.S.P. 1,835,810. 8.12.31. 
Combined cracking and topping of heavy oils. 
W. Mendius. U.S.P. 1,836,181. 15.12.31. 
Coking residue stock by mixture with hot oil products from vapour phase 
cracking. 
E. T. Earnest. U.S.P. 1,836,910. 15.12.31. 
Provision of uniform operating conditions for various parts of a cracking 
system. 
C. B. Buerger. U.S.P. 1,838,211. 29.12.31. 
Pipe still and furnace for cracking operations. 
F. Winkler and C. Messerknecht. U.S.P. 1,838,893. 29.12.31. 
Reduction of carbon deposition during cracking. 
H. P. Benner. U.S.P. 1,839,010. 29.12.31. 
A cracking plant with means for revaporising the cracked distillate. 
C. P. Dubbs. U.S.P. 1,839,017. 29.12.31. 
Continuous cracking without carbon deposition. 
C. P. Dubbs. U.S.P. 1,839,018. 29.12.31. 


Carbon is eliminated from the expansion chambers by its conversion into gas. 
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Cc. P. Dubbs. U.S.P. 1,839,019. 29.12.31. 
A continuous process, the pressure used being that of the generated vapours. 
Cc. P. Dubbs. U.S.P. 1,839,020. 29.12.31. 
Cracking in a relatively small stream, uncracked material being returned 
to the heating zone. 
L. J. Gary. U.S.P. 1,839,024. 29.12.31. E 
Oil, while in the cracking zone, is subjected to successively decreasing 
pressures. 
L. C. Huff. U.S.P. 1,839,031, 29.12.31. 
Cracking petroleum to recover low boiling fractions. 
R. T. Pollock. U.S.P. 1,839,049. 29.12.31. 
Cracking with segregation of carbon, and oxidation of the latter for heating 


purposes. 
G. Egloff and H. P. Benner. U.S.P. 1,839,090. 29.12.31. 
Cracking emulsified oils. . 


W.H.T. 
See also Abstract No. 195. 


Hydrogenation. 


183. Carryrve Our Reactions unpER Hicu Pressures. J. Y. Johnson. 
E.P. 360,424, 4.11.31. Appl., 4.6.30. 

The liquid products are recovered from the vaporous mixture in the 
destructive hydrogenation of carbonaceous materials by condensing part of 
the mixture under pressure and separating the condensate from the un- 
condensed constituents; the pressure on the distillate is then reduced to 
atm. pressure at temperatures which lie above the b. pt. range at atm. pressure 
of the liquid products of the lowest b. pt. range to be recovered, but below 
the b. pt. range at this pressure of the higher-boiling products in the 
condensate. W. 5S. E. C. 


184. Purirication or Hyprocarson Ouws. Standard Oil Dev. Co. Assrs. 
of E. M. Clark, R. P. Russell, J. M. Jennings and G. H. B. Davis. 
E.P. 360,530, 360,814, 2.11.31. Appl., 22.8.30. 


Gasoline and other distillate oils containing a substantial portion of light 
naphtha fractions or kerosine are hydrogenated between 900° and 1000° F. 
under 20 atm. pressure in the presence of molybdenum or chromium oxides 
mixed with pumice as catalysts. The hydrogenation is carried out so that 
no less than 5% by weight of the oil to be purified is converted into fixed 
hydrocarbon gas. The retort tubes and pre-heating coil used in the apparatus 
are arranged in a single suitable furnace setting in order that the oil is pre- 
heated by the outgoing furnace gases. W.S. E. C. 


185. Higu-Grape Motor Fuets rrom Heavier CARBONACEOUS MATERIAL. 
Standard Oil Dev. Co. E.P. 361,046, 19.11.31. Appl., 18.9.30. 


This patent describes an improved process for the destructive hydrogena- 
tion of heavy petroleum oils to produce a distillate suitable for use as motor 
fuel. The oil is passed through two high pressure reaction zones arranged 
in series, the first zone is maintained at a temperature just over 850° F., 
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the second at a lower temperature. Gas which is rich in free hydrogen is forced 
into both zones, the vaporized products are removed from each zone, thus 
substantially reducing the asphalt content of the withdrawn portion and the 
liquid oil is returned from the second to the first reaction zone for further 
decomposition. W.S. E.C, 


186. Destructive HyDROGENATION OF CARBONACEOUS MATERIALS IN THE 
Liguip Puase. H. Harper, R. Scott and LC.L, Ltd. E.P. 361,135, 
19.11.31. Appl., 2.12.30. 


A process is described for the destructive hydrogenation of carbonaceous 
materials in the liquid phase consisting of two stages. The liquid carbonaceous 
material is passed upwardly in the first stage in co-current with hydrogen 
through a cylindrical vessel, preferably of height at least ten times ite 
diameter. The reaction temperature in this stage is 420-440°C. The 
gaseous products are separated and the liquid products are passed in the 
second stage through an annular vessel surrounding the first reaction vessel ; 
the temperature in the second stage i& 450-480° C. W. 8S. E. C. 





187. TreatTMEeNT oF Fuet sy Destructive Hyprocenation. G. Zotos. 
E.P. 361,714, 26.11.31. Appl., 24.1.31. Conv. (Ger.), 6.2.30. 


The patent describes a process of heating and supplying combustible gases 
for the treatment of fuel by destructive hydrogenation. A combustible gas 
is fed together with air or oxygen under pressure continuously through a 
combustion chamber, the air or oxygen being heated to a temperature exceed- 
ing the ignition temperature of the gas before it enters the chamber. 

W.m. T. 


188. Carrymnec Our Reactions iv THE Presence or Hyprogen. J. Y. 
Johnson, Assr. to I. G. Farbenind. A.-G. E.P. 361,856, 25.11.31. 
Appl., 25.9.30. 


The patent deals with reactions carried out at an elevated temperature 
with carbonaceous materials in the presence of hydrogen. Those parts of the 
apparatus which come into contact with hot substances containing hydrogen 
are constructed of or coated with an iron alloy free from nickel and con- 
taining molybdenum (0-2 to 3%) and chromium (not less than 3%), the latter 
two metals being substantially the only additions to the iron. W. H. T. 


189. U.S.A. Patents on HypRocGENaTION. 
R. F. Davis. U.S.P. 1,829,213, 27.10.31. 

Combined cracking and hydrogenation, hydrogen being supplied by and 

during the decomposition of the heavier hydrocarbons. 
H. I. Waterman. U.S.P. 1,831,759, 10.11.31. 

Hydrogenation of coal, etc., using an alkaline iron oxide-containing mass 

as catalyst. 

M. Pier. U.S.P. 1,835,425, 8.12.31. 

Hydrogenation of hydrocarbons, avoiding in the hot parts of the 
apparatus, metals capable of causing a deposition of carbon when hot. 

M. Pier. U.S.P. 1,835,426, 8.12.31. 

Destructive hydrogenation of hydrocarbons, the inner surface of the 
apparatus being constructed of copper and sulphur being excluded from the 
charge stock. 

E. Houdry. U.S.P. 1,837,963, 22.12.31. 

Manufacture of liquid fuel by treatment of gaseous masses in the presence 

of catalysts and hydrogen. 
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R. T. Haslam. U.S.P. 1,838,547, 29.12.31. 
Hydrogenation of coal, ete., producing an oil containing phenolic im- 
purities. Phenols are removed and the purified oil is cracked. 
R. T. Haslam. U.S.P. 1,838,548, 29.12.31. 
Similar to the above, the purified oil being hydrogenated for the production 
of lubricating oils. W. iH. T. 


See also Abstracts Nos. 136, 137. 


Chemistry of Petroleum. 


190. THermMAL Reactions or CYCLOPARAFFINS AND CYCLO6LEFINS. G. 
Egloff, H. T. Bollman and B. L. Levinson. J. Phys. Chem., 1931, 
35, 3489. 


The hydrocarbons dealt with have been limited to hydrogenated cyclic 
compounds, but certain unsaturated compounds (e.g. tetralin and cyclo- 
hexene) have been included because of a similarity in reactions with those 
of pure naphthenes. Reactions taking place under certain conditions may 
be divided into :—({1) Carbon-carbon scission; (2) hydrogenation or dehy- 
drogenation ; (3) polymerisation or depolymerisation ; and (4) isomerisation. ° 
Any one of these reactions may take place when a hydrocarbon is heated 
with an activating agency (e.g. heat or a chemical). The stability of the 
ring structure and the relation of the ring to the whole molecule are 
criteria by which the hydrocarbon reaction may be postulated. With 
regard to polymethylene rings, cyclopropane, cyclobutane, cyclooctane 
and cycloheptane undergo a breaking of the carbon-carbon bond, the ease 
of rupture decreasing in the order given. Cyclohexane gives a carbon- 











hydrogen scission more readily than a carbon-carbon break, cyclopentane 
being resistant to either type of scission. These decompositions are evidenced 
by the fact that in the first four polymethylenes named, ring rupture and 
isomerisation occur to form more stable compounds. Cyclopropane yields 
propylene, cycloheptane gives methylcycloheptane although some dehydro- 
genation also occurs to form bicycloheptane. Cyclohexane however breaks 
the carbon-hydrogen linkage more readily, although with a nickel catalyst 
a carbon-carbon break also occurs. Unsaturated ring compounds exhibiting 
conjugated double bonds are analogous with the chain hydrocarbons con- 
taining the same type of unsaturation. Polymerisation, the characteristic 
reaction of the diolefins also takes place with doubly unsaturated ring 
compounds. Simultaneous hydrogenation and dehydrogenation occurs 
with the unsaturated six-membered ring hydrocarbons in the presence of 
palladium or platinum catalysts. The more complex naphthenes (e.g. 
anthracene) show dehydrogenation as the chief reaction. With aluminium 
chloride as catalyst, the homologues of cyclohexane give an unusual reaction. 
Paraffinic side chains consisting of more than a single carbon atom produce 
methyl radicles equal to the number of carbon atoms in the chain which 
attach themselves to the nucleus. W. H. T. 


191. Reactions or HyprocarBons IN THE GLow Discuarce. E. G. 
Linder and A. P. Davis. J. Phys. Chem., 1931, 35, 3649. 

A theory of chemical action in the glow discharge is postulated, and an 

apparatus for subjecting hydrocarbons in the gaseous phase to the glow 

discharge is described. It has been found that in a series of similar 
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compounds of increasing mol. wt., the rate of gas evolution per unit current 
increases with mol. wt. ; whereas in a series of the same mol. wt., it increages 
with decreasing centralisation. The increase in the rate of gas evolution 
with molecular size is attributed to the increasing ability of the larger 
molecules to absorb energy in other ways than by ionisation (i.e. to their 
larger number of degrees of freedom). The amount of insoluble solid formed 
has been found to increase generally with decrease in the hydrogen to carbon 
ratio of the original hydrocarbon. W. H. T. 


192. HicHer Atconots Formep rrom Carson Monoxipge AND Hypxocey, 
G. D. Graves. Ind. Eng. Chem., 1931, 23, 1381-1385. 

As a result of large-scale manufacture of methanol and higher alcohols, 
quantities of well-defined fractions of the latter have made possible the 
identification of a number of individual compounds. Amongst these the 
following primary alcohols have been identified: n-propanol, isobutanol, 
2-methyl-1-butanol, 2-methyl-1-pentanol, 2-4-dimethy]-1-pentanol, 4-methy]- 
l-hexanol, while evidence of the presence of 2, 4-dimethyl-l-hexanol and 
4- or 5-methylheptanol was obtained. Secondary alcohols identified were ; 
isopropanol, 3-methyl-2-butanol and 2-4-dimethyl-3-pentanol ; evidence of 
the presence of 3-pentanol, 2-pentanol and 2-methyl-3-pentanol was also 
obtained. A number of suggestions are made as to a possible mechanism 
for their formation. 8. F. B. 


193. CatTatysts ror Formation or Atconots rrom Carson Monoxipg 
AnD Hyprocen. VII. Srupres or Repuction or Meruanot Caratyst. 
R. Nussbaum and K. Frolich. Ind. Eng. Chem., 1931, 28, 1386-1389. 


In order to investigate further the factors controlling the activity of the 
metallic oxide catalysts used in the high pressure synthesis of methanol 
from water gas, a single zinc oxide-copper oxide catalyst has been reduced 
at temperatures varying from 140°-350°C. It was found that the activity 
increases slowly with increase in temperature up to a certain point, after 
which any further rise in temperature causes a rapid decline in effectiveness. 
An X-ray examination of the various catalysts showed that the crystalline 
structure is maintained for all temperatures of reduction. Shortening the 
time of reduction shows a tendency to increased activity, while the addition 
of oxygen to the methanol vapour stimulates the tendency of the catalyst 
to decompose the alcohol. 8. F. B. 


194. Gaszous Propvucts rrom Action or CatHope Rays on Hypzo- 
carBons. C. 8. Schoepfle and C. H. Fellows. Ind. Eng. Chem., 1931, 
23, 1396-1398. 

A number of hydrocarbons have been bombarded with cathode rays and 
the volume and composition of the gaseous products determined. Saturated 
hydrocarbons give large and unsaturated hydrocarbons give small amounts 
of gas consisting of hydrogen and saturated hydrocarbons, while aromatic 
hydrocarbons give practically no gaseous products; branched-chain hydro- 
carbons give more methane and other gaseous saturated hydrocarbons than 
straight-chain compounds. The reaction is shown to be analogous to that 
of hydrocarbons under the influence of the corona discharge or of a-particles. 

8. F. B. 
195. Mecuanism or Formation or Aromatics rrom Lower PARarrFins. 
V. Schneider and K. Frolich. Ind. Eng. Chem., 1931, 23, 1405-1410. 

The authors have attempted to distinguish between the primary and 
secondary reaction involved in the cracking of propane, by progressively 
varying the rate of flow and extrapolating back to the no-cracking point. 
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The secondary reactions were examined by repeating this operation on the 
initial reaction products. It has been confirmed that cracking reactions are 
approximately first order and homogenous even when the initial products 
point to & dimolecular reaction. Surface catalytic effects were absent, in fact 
the results point to less cracking when the reaction tube was packed with 
broken quartz. It was also established that higher hydrocarbons can be built 
up from lower members other than by simple polymerisation. That the 
formation of butadiene does not take place through butylene was also dis- 
proved. The following mechanism of cracking is suggested :— 


C, H, ——> C, H, 
4 
f Bu, C, H, 


C, H, —— C, H, 


ae 
ie i 

™ C, H, 

8. F. B. 


196. Srupres ww THe Overin Serres. Part I. Toe Synrsesis or J} 
Otermss. R. Wilkinson. J.C.S., 1931, 196, 3057-3062. 

The present paper describes the preparation and physical properties of 
the 4! olefins from pentene to nonene. The method of preparation used 
consisted in the action of the corresponding magnesium alkyl bromide upon 
ally! bromide (cf. Brooks and Humphrey, J.A.C.S., 1918, 40, 838) and 
separation of the olefin from the crude mixture of hydrocarbons obtained 
through the 1:2 dibromide. The hydrocarbons were regenerated from the 
fractionated dibromides by means of zine-copper couple in 90% ethyl alcohol 
and carefully fractionated until the density remained constant. The physical 
data, including the molecular refractivities boiling points, refractive indices, 
densities and critical solution temperatures, are given for the pure hydro- 
earbons. 8. F. B. 


197. IsonaTIon AND DETERMINATION OF MeTHYL-CYCLOPENTANE IN A 
Mrp-Continent Perroteum. M. M. Hicks-Bruun and J. H. Bruun. 
Bur. Stand. J. Res., 1931, 7, 799-809. 

An Oklahoma crude was fractionally distilled into a series of 1° C. cuts 
and the fractions between 68° C. and 78° C. nitrated to remove benzene which 
had been found to exist in these fractions as a constant boiling mixture with 
hexane. The fractions were then subjeeted to further distillation and the 
methyl-cyclopentane of 98-7 +0-2 mol. % purity was isolated by a com- 
bination of equilibrium melting and distillation after admixture with methyl 
alcohol. 

The normal boiling point, freezing point, sp. gr., refractive index and 
C.8.T. with aniline were determined on the isolated hydrocarbon, and its 
infra red absorption spectrum was also examined. 

The latent heat of fusion of the methyl-cyclopentane was calculated and 
an examination carried out of the binary eutectic mixture which it forms 
with n-hexane. 

The largest amount of the hydrocarbon was found to exist in the fraction 
71°-72° C., which contained about 82% wt., giving a calculated content of 
0-2% wt. on the crude petroleum. D. L. 8. 
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198. IsotaTion or Normat NoNANE From A Mip-ConTINENT PETROLEDy, 
J. D. White and F. W. Rose, Jr. Bur. Stand. J. Res., 1931, 7, 907-9). 


An Oklahoma crude was fractionally distilled in an atmosphere of CO, 
into a series of 1° C. cuts and n-nonane was then separated in a high state oi 
purity by alternating fractional distillation with fractional crystallisation, 

The density, refractive index, boiling point, freezing point and infra red 
absorption spectrum are given and compared with similar data obtained with 
synthetic n-nonane. 

It is estimated that the crude examined contains about 1% weight of 
n-nonane. D.L. 8. 


Analysis and Testing. 


199. Lasoratory Recriryimve Stiiis oF Grass. J. H. Bruun and §. T. 
Schicktanz. Bur. Stand. J. Res., 1931, 7, 851-882. 


A full description, complete with detailed diagrams, is given of a set of glass 
rectifying stills suitable for use at pressures from atmospheric down to about 
50mm. Efficient bubbling cap columns containing 30-60 plates are provided, 
and are surrounded by jackets containing a series of independent electrical 
heating units for maintaining the desired temperature gradient. Suitable 
means are provided for adjusting or maintaining the reflux ratios at the tops 
of the columns. A continuous boiling point apparatus is incorporated in the 
receiving system so that accurate determinations of the boiling points of 
distillates can be made. 

A still with a packed column for distillations at pressures below 50 mm. is 
also described. Methods of operation and efficiency tests are given for the 
stills. D. L. 8. 


200. THERMODYNAMICS OF DIFFERENCE BETWEEN Gross AND Netr HEatino 
Vatues, Sour anp Liquip Fuets. L. C. Lichty and B. L. Brown. 
Ind. Eng. Chem., 1931, 23, 1419-1421. 


The thermodynamic principles involved in the determination of the differ. 
ence between gross and nett heating values for both constant-volume and 
constant-pressure combustion of solid and liquid fuel are discussed. A 
temperature-volume or pressure diagram is given, representing the burning 
and cooling processes which illustrates the reason for, and fixes the definition 
of, the difference between gross and nett values. During the computations 
it was observed that the difference for the constant-pressure process per 
pound of water vapour condensed was equal to the latent heat of the water 
at the final temperature. This generalisation is proved thermodynamically. 

8. F. B. 


Anti-Detonation. 


201. OxipaTion or Furnt Varours tx Ar. E. W. J. Mardiles. Trans. 
Faraday Soc., 1931, 27, Part I. . 


The object of the work was to determine the cause of the difference in 
behaviour of different fuels in the petrol engine (e.g., hydrocarbons, alcohols, 
aldehydes, ether, hydrogen, carbon disulphide, carbon monoxide, etc.). The 
peroxide theory of combustion is considered by the author to be the most 
promising and to be supported considerably by recent experimental work. 
The theory affords a rational explanation of many phenomena such as autoxi- 
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dation, auto-catalysis and engine detonation as well as the action of inhibitors, 
while in addition, the formation of alcohols, aldehydes and other intermediate 
products of combustion can be explained in a simple and logical manner. A 
study of the kinetics of oxidation of fuel vapours in air shows that those fuel 
vapours which react relatively slowly and have a low-temperature coefficient, 
usually possess anti-knock properties, whilst, heptane, ether and other pro- 
knock substances have a high temperature coefficient of gaseous reaction. 
Inhibitors invariably reduce the amount of peroxidation and so lower the 
temperature coefficient of oxidation. W. H. T. 


202. COMPARISON OF THE KNockiIne TENDENCIES OF FvELs In VARIOUS 
Enornes. A. von Phillippovich. Zrdol und Teer, 1931, 7, 526-529, 
543-546, 559-562. 


A great deal of work has been done in England and America to determine 
the reproducibility and convertibility of knock-ratings determined on different 
engines. It was considered that similar work should be undertaken in 
Germany; consequently the D.V.L. invited twelve other commercial and 
technical laboratories to co-operate in a series of teste. Altogether thirteen 
different types of engine were used, including the Armstrong, Delco (old and 
new types), Hanomag, Vario-Opel, Daimler four-cylinder, etc., and comprising 
both single- and four-cylinder units. A useful tabular summary is given of 
the constructional details and operating conditions of all these engines. 

In the first series of tests four fuels were evaluated for “ benzole value ” 
by matching with a blend of benzol and a fifth, bad-knocking, fuel. The 
mean deviation of the results from the averages was about 2} benzole value ; 
in the best case 82% of the results were within + 3 of the average for the fuel. 
Both audibility and bouncing-pin methods with variations were used. At- 
tempts to use the spark-advance method gave poor results, both on the 
Armstrong and on the Hanomag engines. The mixture rule was examined 
for validity and found to be untrustworthy. For instance, in the case of 
two spirits of about 5-4 H.U.C.R. initially, one required 50% benzole to bring 
it up to 7 H.U.C.R., while the other required 70%. 

The “ Evaluation Number” of Micklick and Conrad appeared to give 
fairly satisfactory resulta, e¢.g., 


Fuel. Benzole Value. Evaluation Number. 
1 0 a an 230 
2 13 - on 295 
3 21 - ae 363 
4 33 ee ae 392 
5 44 a” oa 504 


The “ ignition-meter "’ method of Jentsch, which was also tried out, gave 
very poor results. 

A second series of experiments was then carried out, giving results very 
similar and of the same order of accuracy as the first. On the whole, about 
40% of the laboratories co-operating were within + 3% benzole of the average. 
Multicylinder engines, under proper conditions, can be used successfully. 
The Armstrong engine appeared to give the most consistent results, but these 
were rather higher than the average. Delco and Hanomag engines also gave 
good results. The effect both of humidity and of the ageing of the fuels was 
considered important. Further tests to be undertaken will include work on 
very high knock-rating benzines, alcohol, and cracked fuels, fuels from brown 
coal, and fuels containing iron-carbonyl. The use of substandards and 
octane-heptane mixtures is also to be tried out. An appendix gives details 
of the various test-procedures employed. E. B. E. 
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203. Inrernat-Comspustion Encrve Detonation. A. 8. Martin. Oil and Distr 
Gas J., 31.12.31, p. 16. and th 
From a consideration of certain known facts and physical laws an explana. § 8 ® pe 
tion of the phenomenon of detonation is advanced; viz., that, during the snd in 
progressive process of burning in the hydrocarbon fuel mixture, whenever Thee 
speed of propagation of a combustion wave attains a velocity whereby the §j °Y the 
combustion process creates local higher pressures in its immediate vicinity The list 
substantially more rapidly than the rate at which the inertia of the gaseous » 
matter permits redistribution to proceed, then detonation is likely to develop, always ' 
wherein the remaining portion of the fuel burns under a condition of abnor. a — Oe 
mally high pressures. ath 
In arriving at this explanation the assumption is made that the velocity of — 
the flame continues to increase with increases in pressure, and /or temperature oe 
beyond measurable limits. A justification for this assumption is given. anes 


This conception is illustrated by drawings and considering two fuels of “Di 
different anti-knock value; i.e., according to the hypothesis, fuels which of | 
localise pressures in the combustion chamber at different actual pressures, 
The distribution of pressure in the cylinder under conditions of detonation is The : 
considered. The view is expressed that the variations in pressure cause an 





oscillating pressure wave to be set up in the cylinder, until eventually a con- =e ~ 
dition of equilibrium is again reached. The damage which such unbalanced Sieh 
pressures would have on the cylinder walls and on moving parts in the cylinder J “ om , 
is outlined. The reasons why the author does not consider spontaneous a 
ignition to be the cause of detonation are given. R. A. E. : 
pointec 
therma 
The 
is attri 
Engines. 
205. . 
204. Some CHARACTERISTICS OF Hich Srpeep Heavy Ow Enoines. §&. J. G. 
Davies. Engineer. 1931, 152, 656-657, 681-682. 68 


The cycles of operation of the petrol and the high speed Diesel engine Igni 
are compared. The increase of pressure in an injection engine is often as potent 
rapid as in an explosion engine, and as a result the two types of engine can § pustior 
reasonably be compared on the basis of a “ constant volume "’ ideal cycle. Atte 
The increased thermal efficiency and better fuel economy of the Diesel are which 
therefore due not to a change in the cycle of operations but to the higher fuel iz 
c.r. used. This argument is borne out by the fact that the efficiency ratio of the 
is about the same for both types. ‘ho an 

Some experimental data is given comparing the fuel consumptions and pressu 
indicator diagrams of explosion and comp. ign. engines. Whereas the second 
explosion engine gives the well-known hook shaped curve for fuel consump- 
tion against I.M.E.P., the consumption for the comp. ign. engine is practically fuel 
independent of I.M.E.P. It is therefore practical in the case of the petrol * 
engine only to operate over a small range of mixture strengths, but? on the iif 
other hand, the Diesel maintains a nearly constant efficiency with air-fuel 
ratios of from infinitely large almost to the limit imposed by the maximum Kn 
amount of fuel that can be burnt by the air charge. In this lies a great the at 
advantage of the Diesel, namely, that to obtain a wide variation of output = 
at a given speed, it is only necessary to meter the fuel injection, without 
reducing the air charge weight. Mos 

Since there is no throttling in the case of the Diesel, the power output at inject: 
reduced speeds is good and consequently less gear changing is needed. i 
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Distribution in the case of the high speed Diesel is a much simpler problem, 
and the effects of inequalities are markedly different. Bad distribution 
in a petrol engine has little effect on output but increases fuel consumption, 
snd in a Diesel fuel consumption is scarcely affected but output is reduced. 

There is a definite limit to the power output of a petrol engine, governed 
by the volumetric efficiency, but for a Diesel the limit is less sharply defined. 
The limit for the Diesel will be when incomplete combustion begins to take 
place, which is made apparent by the exhaust becoming smoky. There will 
always be an available overload for exceptional circumstances if a smoky 
exhaust might be permitted for short periods of time. 

The fuel consumption for a Diesel engine is nearly independent of speed 
indicating that the pumping and inertia losses, which increase with speed, 
must be balanced by improved indicated thermal efficiency. 

There are two practical demands that the Diesel must satisfy: (a4) That 
the exhaust shall be clear, and (6) that the combustion shall be silent (absence 
of “ Diesel knock’). Satisfactory performance is facilitated if the combus- 
tion chamber, injection system and fuel are favourable to reduction in 
ignition lag. 

The author divides comp. ign. engines by the form of combustion chamber 
into three classes: (1) Direct injection ; (2) ante-chamber, and (3) auxiliary 
air chamber, the first group being sub-divided according to the manner in 
= the air is induced to come into contact with the fuel, i.c.: (a) port 

irl; (6) piston swirl; (c) divided chamber. 

“Canammngiiion comms ane qpiein'tes'm Yonge. sient of Binet, epi (is 
pointed out that the simpler forms of combustion chamber give higher 
thermal efficiencies and B.M.E.P. 

The trend of design towards more complicated forms of combustion chamber 
is attributed to the practical demands of clear exhaust and silent running. 

J.G. W. 


205. Ien~rrion Quatrry or Fuets 1x Compression IcniTion Enoives. 





G. D. Boerlage and J. J. Broeze. Engineering, 1931, 182, 603-606, 
687-689, 755-756. 

Ignition in oil engines is defined as the generation of a flame sufficiently 
potent in temperature and dimensions to ensure rapid propagation of com- 
bustion. 

Attention is drawn to two points on an out of phase pressure diagram, 
which may be pointed out by following what happens from the moment of 
fuel injection. The pressure follows the compression line until the first 
of these points is reached, when the pressure begins to rise slightly above 
the compression line, but not until the second point is reached does rapid 
pressure rise set in. The delay period is taken as from fuel injection to this 
second point. 

It is pointed out that from the point of view of both engine design and 
fuel specification good ignition will not necessarily mean good combustion. 
but the latter generally may be easily obtained if the former presents no 


Knocking in oil engines has proved to be intimately connected with ignition ; 
the authors claim that self-ignition temperatures at present available do not 
in any way represent engine performance and a routine engine test is 
developed for grading Diesel fuels. 

Most of the development work was done on the Thomassen 40 h.-p. direct 
injection engine which was run at light load, the knock and delay period 
being varied by throttling the air intake or by super-charging. 











744 ABSTRACTS. 
Cetene and mesitylene are suggested as standards for matching fuels, by; 
the investigation is at present confined to a special gas oil and a coal tar oj. 
Indicator diagrams (out of phase) were taken on a Maihak indicator, 
which is proved to be sufficiently accurate for the first stages of combustion 
by correlation with an optical indicator. Simultaneously audibility observa. 
tions of the knock were made. 

Audibility ratings were found to be unréliable but generally supercharging 
made a rough fuel run smoothly and throttling at first increased the knock, 
but a maximum point was reached, after which further throttling reduced 
the knock until the delay became so long that the engine misfired. This 
is borne out by a curve of rate of pressure rise against relative compression 
pressure which shows the same general tendency. Curves such as the above 
enable various fuels to be com 

Knocking is shown to be more a function of delay than of the fuel properties 
causing the delay. 

Delay curves (delay against relative compression pressure) were found to 
place fuels in the same order as the audibility method and the rate of pressure 
rise method. Such curves are of the form—relative compression pressure 

x delay = C, a fuel constant. This method of rating is adopted in favour 
of the others owing to its simplicity. 

The finally developed test engine is an adapted Thomassen 20 h.-p. engine 
which can be run at from 100-350 R.P.M., tests being carried out at light 
load. The method of test is to take Maihak out of phase diagrams for various 
throttle positions on the same paper. The delay curve can then be constructed 
by drawing a line through the points corresponding to the commencement 
of rapid pressure rise. 

The knock ratings thus obtained are correlated with results from other 
engines using different methods and with the work of other investigators. 

The authors conclude by emphasising that engines should be designed to 
use the majority of fuels available and not to be confined to a few fuels of 
highest ignition quality. J.G.W. 


206. Srartine or Heavy Or Enoines WorkING wits Hor-Buts Ienrrtion. 
H. Baron for H. Lanz A.-G. E.P. 361,616. Appl., 22.11.30, 26.11.30. 


The inventor proposes to use a continuous stream of electrically produced 
sparks in place of the usual hot wire form of starting for hot bulb heavy oil 
engines of the 2-str. cycle type. To further effect easy starting a light oil 
is injected until the bulb is hot enough to use the normal heavy oil. The 
sparks may be produced by a magneto or a coil and accumulator, and means 
are provided for the automatic operation of the ignition system to coincide 
with the operation of the light oil pump. J. M. F. 


Coal and Shale. 


207. Low Temperature Coat CaRBONISATION: THE SALERNI PLANT AND 
Process. R. V. Wheeler. Chem. Trade J., 1932, 90, 4. (Paper before 
Third Inter. Conference on Bituminous Coal, 27.11.31). 

The Salerni system is a modification of a low temperature process with 
which the Department of Fuel Technology, Sheffield University, has been 
experimenting on account of its high thermal efficiency and the quality of the 
products obtained. Salerni has succeeded in increasing the density of the 
semi-coke by 25-30%, without impairing efficiency or quality of other products. 
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The swelling properties of coals are controlled by blending with a non-coking 
material (finely ground semi-coke breeze from the process itself) which also 
has the effect of increasing the density of the coke produced. The coke 
breeze is ground to such a degree of fineness that its apparent density coincides 
with its real density, the increase in gravity of the final product thus being 
increased proportionately to the amount of coke powder in the charge. The 
proportion of coke powder added to obtain coke of requisite density can be 
determined without regard to the coking properties of the coal used, because 
of the introduction of low-temperature oil (from which lighter fractions have 
been distilled off) as a cementing material. These additions do not materially 
afiect the throughput, because they increase the conductivity of the charge 
and neither coke powder nor oil is allowed to cool below 250°C. before 
reintroduction. The coke produced is of an apparent density of 0.85/0.95 
and all breeze is used up in the process. The addition of the pitchy fractions, 
which normally create difficulty in refining, improves the calorific value of the 
coke, gives the necessary cohesion and eliminates the dust nuisance in the 
retort itself. 

The Salerni plant is of the rotary drum type, the charge being heated by 
hot flue gases from a separate combustion chamber. By a special arrangement 
of gas ducts and regulation of the exhaust suction in the distillation gas-duct 
and in the flue gas outlet, useful gases and vapours are prevented from mixing 
with the flue gases and steam, which are led to atmosphere. This constitutes 
the outstanding feature of the plant since, in this way, the necessity for providing 
gas-tight joints betv-een moving parts has been eliminated and friction reduced 
toa minimum. The construction and operation of the plant are described 
and the advantages summarised. A recent development is the incorporation 
of the combustion chamber within the drum itself, conserving heat and 
permitting maintenance of the drum shell at atm. temperature. R. A. E. 


208. So_vents From THE Gas Inpustry. C. R. Downs. J.S.C-J., 1932, 61, 
28-34, 45-49. 


Solvents from the gas industry comprise the lighter aromatic hydrocarbons 
obtained by scrubbing coal-gas or by distillation of coal-tar derived from 
high-temperature carbonisation of coal. Similar materials may also be 
obtained by distillation of the tar obtained by cracking gas-oil in the manu- 
facture of carburetted water-gas. Water-gas tar now being produced by the 
cracking of petroleum fuel oil (bunker oil) appears to contain much less light- 
boiling hydrocarbons than the older type of water-gas tar. Light oil from 
water-gas tar contains no tar acids or bases and generally less naphthalene. 
If the carburetting temperature is sufficiently high the hydrocarbons are 
mainly aromatic. Coke-oven light oil contains about five times as much of 
benzene, toluene and xylenes collectively as neutral coal-tar oil. The light 
oil up to 285° C. represents about 50 to 20% of the coal tar. 

The properties and specifications of the various grades of solvent obtainable 
are discussed together with much information on the individual hydrocarbons 
present. The data on about thirty materials ranging from nitration benzole 
and crude heavy solvent naphtha are tabulated. The nature and significance 
of the various tests employed is also dealt with. Other products, not 
strictly solvents, such as naphthalene, shingle stain and dip oils, and pyridine 
are also touched on briefly. The volatilities of solvents are treated in some 
detail, a useful table of comparative volatilities of coal-tar solvents, petroleum 
fractions, esters, etc., being given. The method used involves evaporation 
of two grams of the solvent in a 3-in. Petri dish and weighing at intervals. 
E. B. E. 
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209. Om Suarez Deposrrs or Fusuun, Mancuurm. K. Uwatoka, 
J. Fac. Sci. Hokkaido, 1931, Ser. [V., 1, 113-205, 4, 1, 2. 


A comprehensive survey of the oil shale deposits situated 56 km. N.E. of 
Mukden, Manchuria. The deposit varies in thickness from 100-200 metres, 
It is covered conformably by green shale and covers a coal seam conformably. 
The typical Fushun oil-shale is a fine-grained, compact, massive, argillaceous 
shale of blackish-brown colour, sp. gr. about 2.0. It may be curled by 
clipping with a sharp edge. Weathering alters the colour to grey and the shale 
then becomes more or less scaley. It contains from 5-15% of oil. It may 
be divided into four classes according to the total oil content: (1) a rich 
shale containing 10-15% ; (2) A medium rich shale containing 6-10% ; (3) A 
poor shale containing less than 6% ; (4) The siderite bed. 

Of the mineral constituents siderite, quartz, felspar and marcasite 
predominate. Siderite is absent in the richest variety. 

The organic constituents of the shale are considered under two headings, 
carbonaceous, and bituminous matter. 

The former is derived from plant fragments, and often reveals a wood 
tissue structure in thin section under the microscope. These constituents do 
not yield oil. The bitumens are those of humic substance, resins, waxy 
substances, suberin and cutin. Humic substance usually occurs in irregular, 
elongated forms, 0.01 mm. to 2 cm. in length. It is reddish brown in colour 
and yields oil on distillation. The oil content, in general, varies directly with 
the content of humic substance. Resins occur in disseminated globules of 
0.2 mm. to 4mm. diameter. They are translucent and yellowish-brown in 
colour. Suberin and cutin, though yielding oil on distillation, are not 
important constituents. The waxy substances yield paraffin, chiefly, on 
distillation. Various methods for the quantitative microscopic examinations 
of the shale are given. The origin and the nature of the deposits are discussed 
very fully from a geological viewpoint. Numerous excellent photomicrographs 
are included. H. G 


210. Low Temperature DistmiatTion or Coat, Cannet Coan, Erc. 
H. Steven. E.P., 362,581, 10.12.31. Appl., 6.10.30. Conv. (Belgium), 
5.10.29. 

The fuel is subjected to distillation in a partial vacuum in order to facilitate 
the volatilisation of the gaseous products of distillation. The partial vacuum 
is retained by obturation of the inlet and the outlet of the retort by the fuel 
to be treated and by residual fuel respectively. W. &, F. 
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211. Germany nas New OmFietp wire Unique Propvucrion Mernop. 
W. Kauenhowen. Oil Weekly, 1.1.32, 64 (3), 16. 

The immense increase in German oil production in 1931 is mainly due to 
the discovery of a new field near Menteroda in Thuringia. The field was 
discovered in 1930 in a potash mine 3000 ft. deep as the result of a blowout 
of gas and oil from a small fissure in the salt. Following the discovery some 
80 shallow bore-holes have been drilled from the mine galleries into the 
underlying dolomite, and produce about 2800 barrels daily. 

The field is situated in the centre of the Thuringia basin of Permian and 
Triassic rocks, flanked by the Hartz and Thueringer Wald uplifts. No salt 
domes are known in the basin. Production is from the dolomite, about 
which very little is known, which directly underlies the main salt series of 
Zechstein or Upper Permian age. 

The similarity of this field to others in the West Texas Permian Basin is 
most marked. C. E. H. 


212. Awatysis or Sus-Sunrace Structures. W. E, Gilbert. Oil Weekly, 
1.1.32, 64 (3), 19. 

It is shown in this paper that when the strike of a structure is in doubt the 
proper value of dip for each possible direction may be obtained by using the 
expression ;— a 

Cos I Cos D — Cos 
TP = Sin I Sin D 
in which I is the inclination of the borehole, D any possible value of the 
true dip, b the horizontal angle between the direction of I and direction of D, 
and O the observed dip in cores. By substituting values of D between the 
limits (O —I) when the dip is in the direction of inclination, and (O + I) 
when the dip is in the opposite direction, a dip-direction curve may be plotted. 

The application of such curves to the interpretation of various sub-surface 
structural problems is fully dealt with. C. E. H. 
213. Propvcrion Possrprirrres or THE Epwarps Prateau. R. A. Jones. 

Oil Weekly, 15.1.32, 64 (5), 18. 

The large area known as the Edwards plateau lies to the north-west of 
San Antonio and west of the Llano-Burnet Uplift of Central Texas. The 
surface formations throughout are of Lower Cretaceous or Comanche age. 
The first oilshows were found in 1930 at 3391 ft. in a well in Kerr County. 

Further north near Junction, in Kimble County, the Edwards limestone 
overlies the Walnut Clay, the Red Beds, and a basal Cretaceous limestone, 
the Glenrose formation being absent. 

In Copperas Creek, north of Junction, an anticline in limestones and sand- 
stones of Upper Pennsylvanian age is exposed, and is overlain throughout 
by a basal Cretaceous conglomerate followed by the Walnut Clay. This 
structure, together with various well data, proves a considerable thickness of 
Pennsylvanian rocks in the area, including the Marble Falls limestone, a 
producing horizon in fields north of the Llano-Burnet Uplift. 

The non-deposition of the Glenrose in Kimble County suggests the presence 
of a large structural high in the Pennsylvanian of the area, locally folded as 
at Copperas Creek, the folds being reflected in the Lower Cretaceous rocks 
above. Cc. E. H. 
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Field Technology. 


214. Apprrion or CHEemicat Propucts to THE Dritiinc Mups ar 
Pecuetspronn. M. Trouillard. Ann. des Comb. Lig., 1931, 6, 829-833. 


The function of the mud used in drilling and the significance of its com. 
position are 

At Pechelbronn the colloidal nature of the mud is important as the debris 
and sand from drilling are kept in suspension—allowing the well to be left 
without fear of trouble from deposits, thus facilitating the movement of casing 
and the shutting off of water. Colloidal muds have other advantages, ¢.g,, 
the work of the pumps is lightened, the bottom of the hole is kept clean, 
the drill rotates more easily, etc. Some difficulty is found in settling out the 
solids in suspension in the decantation tanks. 

The colloidal properties of the mud are improved at Pechelbronn by the 
addition of 1 to 3% of sodium silicate to the water, followed by 1 to 2° of 
an almost saturated solution of aluminium sulphate. C.C, 


215. Water ts Perrotecm Wetrs. Part Il. H. de Cizancourt. Ann. 
des Comb. Liq., 1931, 6, 875-911. (See Abstract No. 5, 1932.) 


The origin of the various types of pressure causing the movement of water 
in petroliferous areas is indicated. The effect of this movement on the 
astunnieiies of petroleum is briefly discussed, although actual movement of 
the latter may also occur owing to the difference in densities between the 
water and 

The main part of this paper deals with flooding in petroleum fields. In 
drilling it is important that a detailed geological survey be made to enable 
the water to be effectively shut off. A series of diagrams illustrate this 
point. An outline is given of the measures taken to discover the source of 
water in wells, ¢.g., a study of the geological features of the area, chemical 
analyses, the temperature of the water, the addition of coloured indicators 
to suspected wells, and, more recently, measuring the electrical resistivity 
of the water. 

The mechanism of flooding varies with the manner in which the field 
produces. A brief summary is given of Herold’s division of petroleum fields 
into three groups according to their method of production, while the various 
types of flooding met with in each case are also discussed. Several examples 

are given. 

By means of graphs, the influence of progressive flooding on the production 
of certain wells is illustrated, showing that in some cases increase in the 
flow of water coincides with an increase in the oil production. ‘“‘ Water- 
coning ” and the bearing of viscosity and gas content on this phenomenon 
are discussed. 

In conclusion, methods adopted to control flooding are briefly mentioned 
and a bibliography is appended. Cc. C. 


216. Hien Pressure Gas Usep ty Recovertne “Sruck” Darrmuinc 
Toots. F. B. Moore and E. V. O'Rourke. Petr. Eng., Jan., 1932, 3 (4), 
50. 

During the drilling of a hole in Ohio the wire line broke at a depth of 370 it. 
the break occurring a few feet above the splice which connected the manilla 
cable with the wire line, and the regular set up of tools were left in the hole. 
Drilling was being done in open hole with the exception of the upper 30 ft. 
of drive pipe, and the bit was working in a sand which settles rapidly after 
being drilled through. Eight or ten feet of the sand settled around the bit 
and box in this instance. 
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The usual methods of flooding and drilling by the tools were tried without 
success, and although a hold was taken on the tools it was impossible to 
move them. 

It was then decided to make use of a gas well, having a pressure of from 
800-1000 Ib./sq. in., situated about a quarter of a mile distant. A 2-in. line 
was laid from the well to the bottom of the drilling hole and an i i 
method was used to enable the pipe to be raised and lowered. With the 
pipe 6 in. from the bottom of the hole the gate valve at the gas well was 
opened, resulting in mud, water and sand being thrown out of the drilling 
well. After the gas energy had been expended the pipe was lowered | ft. 
The process of blowing with gas was repeated eight times, with the gate valve 
open for a minute each time and intervals of 45 minutes to allow the gas 
pressure in the gas well to build up again. After each trial the pipe was 
lowered from 6 to 12 in. 

The 2-in. tubing was then pulled and a 10-in. slip socket run in and made 
fast on the lost string. On putting a strain on the rope the tools showed signs 
of moving, and on release of the strain the tools fell back. The tools were 
loosened in this manner and were eventually extracted. 

The authors suggest that similar fishing jobs could be carried out success- 
fully by the use of compressed air where high pressure gas is not available. 

L. V. W.C. 
217. Omrrecp Pumpine Prosiems ANALtyzEp. E, Kember. Oil and Gas J., 
21.1.32, 30 (36), 80. 

Sucker rod troubles account for 25% of the lost production in oilfield 
pumping operations, and of these troubles 72% are the result of joint failures. 

Unscrewing of the joint can be obviated to a great extent by various means, 
but to overcome pin breaks stress concentration, at the root of the last 
vanishing thread, must be reduced either by changing the design or by modify- 
ing it in such a way that the load distribution along the pin is improved. 

Box failures, resulting from a reduction of area after continual rubbing 
against the tubing, may be reduced by the use of some type of protector or 
guide, 

The excessive fatigue to which the rods are subjected by the variation of 
tension on the up and down strokes and which results in body breaks can 
only be reduced by decreasing the load on the up stroke. 

Stress concentration may be greatly increased if the sucker rods are 
corroded or pitted, and if the corrosion pits happen to be at the fillet connecting 
the pin or box to the rod the concentration would be much more severe than 
if they were in the body of the rod. 

The friction in the joint when it is made up causes a torque to be put in the 
pin, and this might be of importance in considering the strength of the joint. 

Better distribution of the load along the pin will result in a stronger joint, 
and if the fillet connecting the rod and box or pin is made with a radius of 
at least 2in., higher load concentrations will result. L. V. W. C. 








218. New Mernop or Lirrmc Fivm m Wetrs. H. W. Fletcher. 
Oil and Gas J., 28.1.32, 30 (37), 28. 

High lifting pressures, often exceeding 1000 Ib./sq. in., require close-fitting 
pump-plungers to cut down piston leakage if efficient lifting is to be realised. 
Where sand is present this becomes a serious problem, intensified by the fact 
that the pump is in a relatively inaccessible location near the bottom of the 
well. In addition, high lifting pressures result in relatively large and 
alternating stresses in the sub-surface equipment which are liable to mechanical 


failures. 
He 
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To overcome the disadvantages inseparable from lifting systems wher 
pressures of 1000 and 1500 Ib./sq. in. are common, a new method of lifting 
fluids from deep wells has been developed. 

A special string of reamed tubing, accurately finished internally, carrying 
a foot-piece on its lower end, is supported in a flowhead. Travelling in this 
tubing is a hollow plunger, made of corrosion-resisting material, free to move 
and fitted with a dart-shaped check valve loosely held in place by a cage attached 
to the lower end of the plunger sleeve. This plunger makes a complete trip 
from the foot-piece to the flowhead and returns each stroke and brings up a 
relatively short column of fluid. The motive power is compressed gas, either 
furnished naturally by the formation or supplied through the casing valve 
from a compressor station. 

The tubing is run in to the desired depth, the plunger is inserted in the 
surge chamber, and the plunger trap valve is slowly opened. When this 
valve is opened a little more than half-way, the check valve in the plunger 
falls to the open position under gravity. As the trap valve is further opened 
the plunger falls with a velocity of from 40 to 50 ft./sec. until it reaches the 
fluid, and then with a speed of from 6 to 8 ft./sec. until it reaches the seat. 

The plunger valve is so designed that it will not close while falling either 
through the gas or through the fluid. When the plunger reaches the seat it 
seals the seat-opening and gas pressure consequently builds up under the 
plunger valve. A few Ibs. pressure is sufficient to raise this valve to the closed 
position and further increase in casing pressure is then exerted over the whole 
cross-section of the plunger, raising it with its load of fluid to the surface. 

When the top of the fluid column reaches the slots in the nozzle the fluid 
spills off into the flow line, and as the load is reduced the plunger rises more 
and more rapidly. Some oil accumulates in the stack directly above the 
nozzle, and when the plunger finally passes the slots and strikes the oil, 
the pressure set up in the plunger body opens the plunger valve and allows 
the plunger to again fall to bottom. 

The lifting pressure required is low and practically independent of the depth 
of the hole. On the other hand, the quantity of gas required depends largely 
on the distance through which the load is lifted, since the entire length of 
tubing must be filled with gas each stroke to a pressure equal to that which 








exists below the plunger at the time the plunger reaches the nozzle. 

There is no necessity for the plunger to be a close fit with the tubing, since 
the difference of pressure tending to force gas past the plunger is only that 
amount required to support the weight of the plunger alone, which is only 
2 or 3 Ib./sq. in., and because in travelling up the pipe a film of fluid is con- 
tinuously wiped into the space between the plunger and tubing, maintaining 
a fluid seal that effectively prevents any gas leakage at so smal] a pressure 
difference. L. V. W.C. 


Crude Oil. 


219. Rerosive Santa Fe Sprines Crupe Ons. G. Egloff and E. F. Nelson. 
Oil and Gas J., 14.1.32, 30 (35), 18. 

The daily production of the Santa Fe Springs oilfield has varied consider. 
ably. Data covering the period 1921 to date is presented. Analyses are given 
of crude oils obtained from various producing levels. A crude oil from Santa Fe 
Springs has been subjected to cracking at a pressure of 350 Ib. and at a tempera- 
ture of 950° F., using the flashed residuum method. The properties of the 
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ms where§ crude were: A.P.I. grav., 32°8°; viscosity, Furol at 77° F., 11 secs. ; sulphur 
Of lifting# content, 026% ; cold test, +20°F. Three tests were conducted, producing 
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.. 2, 3. 
Yield, ex crude .. nae -- 636% 66-5% 68-0% 
E.P. in ° F. os ae .. 383 402 428 
20% distilling over at ° F. > 190 206 
Octane number .. ia 77 73 71 


The corresponding yields of flashed residue were 24-7%, 26-6% and 26-6%, 
and the process losses were 11-7%, 6-9% and 5-4%. All the flashed residues 
the specification for Bunker C. fuel oil, the viscosities Furol at 122° F. 
ranging from 281/251 secs. 

For comparative purposes a sample of the same crude oil was distilled with- 
out cracking, in order to ascertain the yields and properties of the straight-run 


gasolines of varying E.P. which could be obtained. The results were :— 
Yield from crude, % .. 45 27-0 31-4 34-4 
E.P. of gasoline °F. .. 240 375 400 425 
20% distilling overat° F. 129 208 219 229 
A.P.I. grav. oe oe 72-4° 54-8° §2-8° 51-8° 
Octane number . . | Oe 60 57 55 
All octane numbers were determined in a 8.30 engine. R. A. E. 


220. Breaxrinc Perroteum Emuisions. M. de Groote and B. Keiser, 
Assrs. to Tretolite Co. U.S.P. 1842934, 26.1.32. Appl., 21.1.29. 

The emulsion is subjected to the action of a demulsifying agent consisting 

of a substituted polycyclic, aromatic, sulphonic body. The latter contains 

at least one alcohol residue derived from an aliphatic alcohol having fewer 

than three carbon atoms. W.H. T. 
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221. Partia, Oxipation or Hyprocarsons CATALYSED By OXIDES oF 
Nrrrocen. C. H. Bibb. Ind. Eng, Chem., 1932, 24, 10-12. 


Experiments are described in which hydrocarbons from natural gas are 
mixed with air and a relatively small amount of oxides of nitrogen and heated 
to 500-900° C., the mixture cooled and the aqueous solution condensed. The 
fixed or exit gases may be processed again for additional oxidation products 
by mixing with more air with or without further addition of oxides of nitrogen, 
as described in the single-pass treatment, or they may be recycled in the 
original heating chamber (four-pass treatment). 

Single-pass treatment of 1000 litres of a gas containing about 90% propane 
yielded 127-9 gm. of formaldehyde which is equivalent to 19-8 lb. of 40% 
formaldehyde per 1000 cu. ft. W. 8. E. C. 


222. Cuemicat Uritisation or Natura AND Rerivery Gases. K. Frolich 
and P. J. Wiezevich. Ind. Eng. Chem., 1932, 24, 13. 

The article is a survey of the methods for the utilisation of gaseous hydro- 
carbons, the availability and cost of refinery and natural gases being discussed. 
The reactions of saturated and unsaturated hydrocarbons with respect to 
cracking, oxidation, halogenation, addition and polymerisation are dealt 
with in the light of recent data. It is pointed out that methane is more 
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resistant to pyrolysis than any of the other hydrocarbons, so that very high 
temperatures are required for its conversion into more valuable materials, 
A wide variety of aliphatic, aromatic and naphthenic compounds may be 
prepared from gaseous hydrocarbons, the olefines offering the greatest 
possibilities in this respect. The main sources of these olefines are refinery 
gases and the cracking of natural gas, the unsaturated gases being mainly 
used in the manufacture of solvents. W. H. T. 


223. Tuermatomic Process ror Crackinc or Gasgsous HypRrocarpons. 
R. L. Moore. Ind. Eng. Chem., 1932, 24, 21-23. 

The process used for the production of the Thermax brand of soft carbon 
from natural gas is described. The cracking units consist of checkerwork 
furnaces, coolers, carbon collectors and packing. The furnaces consist of a 
riveted steel shell insulated and lined with refractory brick and filled with 
checker-brick, similar to a blast furnace stove. The temperature range in 
the furnace is from 900°-1400°C. The process is intermittent and the 
checkerwork is first heated by a blast of natural gas and air introduced at the 
bottom, after which the stack is closed and natural gas is added from the 
top of the furnace. The smoke from the furnace is passed through a cooler 
chamber where sufficient water is sprayed counter-current to the gas stream 
to cool the smoke sufficiently to allow it to be safely filtered through the cloth 
bags in the collectors and yet not wet either the bags or the carbon. 

The carbon produced by this process is used for rubber stocks where high 
concentrations of pigment are desirable, in lacquers and enamels for the 
automotive, electrical and hardware industries. W.S. E.C. 





224. Conversion or METHANE INTO CARBON MONOXIDE AND HypDRocen. 
C. O. Hawk, P. L. Golden, H. H. Storch and A. C. Fieldner. Ind. Eng. 
Chem., 1932, 24, 23. 


The authors describe a cyclic process which has been developed for the 
conversion of methane into carbon monoxide and hydrogen. The heat of 
reaction is supplied to the gases by the catalyst bed, the latter being heated 
to reaction temperature by blasting with an air-gas flame. The converter 
chamber consists of a section of pipe (4 in. dia. x 20-5 in. long) inside which 
an alundum tube (3 in. dia. x 20-5in. long) is cemented with a mixture of 
kieselguhr and sodium silicate. This refractory lining protects the iron 
casing from gases containing free oxygen and carbon at high temperatures. 
The entire converter unit is contained in a sheet-iron cylinder and insulated 
with dry, packed kieselguhr. Water vapour is introduced with methane into 
the converter in predetermined ratio by saturation at some definite tempera- 
ture. Catalysts can be prepared for the process which are durable and will 
consistently produce conversions near the calculated equilibrium values. 
They are prepared by evaporating solutions of metallic nitrates to dryness 
in contact with porous and highly refractory material, the pores of which 
are filled with the salt, the latter being decomposed to the oxide by heating 
to 250°-300° C. for some hours. Reduction to the metallic state is effected 
after the catalyst has been placed in the converter. Optimum experimental 
conditions have been determined for producing maximum conversions and 
minimum contamination by the products of side reactions at 900°-1100° C. 

W. H. T. 
225. Dew Potts or Pararrin Hyprocarsons. K. Hachmuth. Ind. 
Eng. Chem., 1932, 94, 82. 


Increased domestic and industrial use of liquefied petroleum gases has 
necessitated an accurate knowledge of their dew points. The author has 
determined dew points either by measuring the contraction of the vapour 
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ow lowering the temperature at constant pressure, or by measuring the con- 
traction in volume when the pressure was increased and the temperature held 
eonstant. In both cases the dew point was indicated by a sudden increase 
ia the rate of the contraction at the dew point temperature or pressure. 
Raoult’s law gives an accurate method for determining dew points of paraffin 
arbon mixtures. The empirical method of calculating dew points 
derived in this report suggests that relatively simple equations and curves 
ould be found to represent any kind of vaporisation or condensation 
phenomena with a reasonable degree of accuracy. W. H. T. 


26. New Gasotine Recovery Anp STaBiLisaTIonN Piant. J. A. Jamison. 
Refiner, Jan., 1932, 11 (1), 5. 

The stabilisation of Dubbs’ distillate increases the overall yield of gasoline, 
reduces the volume of distillate to be treated and practically eliminates 
evaporation losses on rerunning. The absorption plant recovers the gasoline 
from refinery and field gases and provides a supply of light gasoline for 
blending. The stabiliser provides a means of obtaining a light gasoline of 
any desired volatility and of negligible propane content, while by sweetening 
and storage in a closed pressure system, a refinery may be self-supporting 
as regards blending requirements. The depropaniser reduces the v 
pressure and propane content of Cross gasoline, eliminating tank evaporation 
losses. The residual gases may be further processed through the low-pressure 
absorber or by-passed to the refinery fuel system depending on the butane 
extraction required. W. iH. T. 


227. Carson Dioxipe Recovery rrom Naturat Gas. J. C. Albright. 
Refiner, Jan., 1932, 11 (1), 19. 

Solid and liquefied CO, are recovered from the products of combustion 
of natural gas. Combustion is regulated to give the maximum amount of 
CO,, an average yield being 11%. After receiving an initial scrubbing with 
water, the flue gases are led to a second scrubber where they come into contact 
counter-currently with triethanolamine diluted 50/50 with water. The CO, 
is subsequently removed from solution by the action of heat exchangers and 
is condensed by pressure and cooling. W. H. T. 


228. Gas Mixtures, Tuer Setecrion, Urtmrsation anp DISTRIBUTION. 
J. A. Perry. Oil and Gas J., 7.1.32, 30 (34), 42. 
Blending gases to meet requirements is to-day an important problem. 
The available materials include coal, coke, oil, natural and other hydrocarbon 
gases. Developments in the petroleum industry have made available large 
quantities of new gases and oils which can be utilised. The increased use of 
coke for commercial and industrial purposes has made it economical to 
produce and use large quantities of coke-oven gas. Blending of gases is there- 
fore generally necessary in the interests of economy and satisfactory service. 
A table is provided showing the chemical compositions, calorific values and 
gravities of the gases now commercially available. Research at the American 
Gas Association laboratory has shown that there are three factors which 
govern the variations permissible for satisfactory utilisation of gases without 
alteration to the appliances: (1) Heating value. An increase in heating 
value of the gas above that of the adjustment gas will tend to give soft flames 
and possibly incomplete combustion, and a decrease will tend to give hard 
flames and possibly flashbacks. (2) Specific gravity. Since the flow of two 
gases through an orifice is inversely proportional to the square root of gravities 
of the gases, an increase in gravity will mean a decrease in flow through the 
orifice. The primary air entrained is proportional to the momentum of the 
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gas stream, and therefore for the same pressures and the same gas orifice 
remains relatively constant. Increased gas gravity therefore tends to give 
harder flames and possible flashbacks, and decreased gravity tends to give 
softer flames and possibly incomplete combustion. (3) Chemical com. 
position. Gases vary in their rate of burning, for example, hydrogen is 
relatively fast and methane relatively slow burning. 

The problem of selecting suitable mixtures of gas must be considered not 
only from the point of view of the base gas used for normal loads, but also 
from that of the selection of a suitable mixture of gases to be used for peak 
loads. The recent developments in the use of gas for heating purposes makes 
the peak load sometimes more than three times that of the average summer 
load. The base gases in normal use are coal gas, carburetted water gas, oi! 
gas, petroleum gases and mixtures thereof. The peak gases are normally 
blue gas, carburetted water gas, oil gas, butane, or butane-enriched gas. 
Bearing in mind the three controlling factors mentioned above, the cost of 
manufacture of base gases and peak gases available at any plant must be 
considered in relation to the normal and peak loads carried, in order to arrive 
at the most suitable combinations for use in each ease. 

Proposed mixtures should be subjected to actual test in various appliances 





in general use, and modified if necessary to sec best results. Several 
examples are given of the manner in which the most suitable mixtures, for 
a given set of conditions, may be deduced. R. A. E. 


229. MAaNuFAcTURE AND Propuction or Hyprocarsons. J. Y. Johnson. 
E.P. 363,344, 7.12.31. Appl., 6.6.30. 

Paraffinic or olefinic hydrocarbons which are gaseous at ordinary tempera- 
ture and pressure are converted into hydrocarbons having a lower content 
of hydrogen by heating coke formed in the dry distillation of coals in the 
presence of a catalyst to high temperatures and under a pressure of 200 atm. 

W. 8. E. C. 
230. HyproceNn AND UnsaTuraTeD Hyprocarsons From Gas MIxTUREs. 
J. Y. Johnson, Assr. to I. G, Farbenind. A.-G. E.P. 364,106, 21.12.31. 
















Appl., 20.8.30. 

The gas is subjected to heat treatment in stages at successively increased 
temperatures above 600°C., so that hydrocarbons which do not at first 
participate in the reaction are converted in the subsequent stages. Tempera- 
tures up to 1000°C. are employed in those stages in which hydrocarbons 
having more than one carbon molecule are converted, while temperatures 
higher than 1000° C. may be employed in those stages in which mainly methane 
is converted. W. iH. T. 
231. Conversion or Mertuane into Liquip Hyprocarpons. J. Y. 

Johnson. E.P. 364,144, 22.12.31. Appl. 22.9.30. 

Liquid hydrocarbons are manufactured by heating methane or gas mixtures 
containing methane to a temperature between 800° and 1200°C. while the 
gases are brought into contact with catalysts consisting of, or coated with, 
chromium or graphite. The catalysts are either heated directly or by means 
of an electric current passed through the catalysts. W. 5S. E. C. 


232. Manvuracrure or Atconot. Distillers Co., Ltd., W. P. Joshua and 
H. M. Stanley. E.P. 364,221, 7.1.32. Appl., 21.10.30. 

Gases containing ethylene fractions obtained from the cracking of hydro- 
carbon oils are used as the initial product. The gases are heated to a tempera- 
ture of 80° to 135° C. and not exceeding 200° C., and subjected to a pressure 
of about 50 atm. and not exceeding 250 atm., and absorbed in acid of 60-75%, 
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strength. Chemically inactive solid or liquid material or both, ¢.g., pumice» 

procelain chips, finely-divided carbon, or silica gel, are employed to increase 

the surface of contact between the reacting substances. W.S. E. C. 

233. Decomposrrion or Gaseous Mixtures. Gesellschaft fur Linde’s 
Eismaschinen A.-G. E.P. 365,390, 21.1.32. Appl. 6.3.31. Conv. 
(Germany), 6.3.30. 

This is a process of decomposing gas mixtures by cooling and liquefaction 
with periodic changing of the cold regenerators, The latter are provided not 
mly with the cold accumulating means, but also with an eee” — 

V 
234. Exrraction or GasoLiINe From Naturat Gas, F, Porter. U.S.P. 
1,838,449, 29.11.31. Appl., 28.7.27. 

The process described consists of a number of successive compression and 
cooling stages in which the gas is initially compressed, cooled and the con- 
densate separated. The uncondensed portion is passed to a stage of increased 
pressure and subsequently to cooling and separating stages in which additional 
liquid condensate is extracted. The absorbent oil is then recycled from the 
initial compression stage and brought into contact with the gas discharged 
from the secondary extraction stages. W.S. E. C. 


See also Abstract No. 315. 


Motor Fuels. 


235. Mopern Furus. W. A. Whatmough. Awlo.. Engr., 1931, 21, 229, 
271, 311, 350, 384, 529, 588. 
In this series of articles the author deals with the outstanding character- 
istics of petrols on sale in Great Britain at the present time. 
The central system for the production of “ B.P.” petrols is of the simplest, 
as supplies are drawn from a specific oilfield and refinery procedure is under 











one ownership. Anti-knock value is increased by the addition of cracked 
spirit for the commercial, and of lead tetra-ethyl for the No. 1 spirit. Dis- 
tillation curves and tables of date comparing the present day “‘ B.P.” petrols 
with those of 1926 are given. “ B.P.” Plus embodies the results of five 
years’ research for improving the quality of petrol. 

“ Power” petrol is wholly manufactured by cracking Russian petroleum, 
the fuel being made, rectified and refined to a standard specification. This 
yields petrol of a uniformity unobtainable by blending. The volatility and 
anti-knock value of ‘‘ Power” petrols are compared with other “ standard ”’ 
modern fuels. 

Branded petrols of the non-combine companies have almost superseded 
private or no-name petrols. The sp. gr., distillation and anti-knock value 
of the latter are the same as those of medium-grade American gasoline 
consisting of straight-run and cracked spirits. They produce harsh and flat 
running in the modern high compression European car engine. 

“Cleveland Guaranteed No, 1 ” petrol compares closely with a 400° F. 
end point American gasoline. 

“ Trinidad” petrols have high anti-knock values and well balanced dis- 
tillation ranges. The commercial petrol is a little heavier and less volatile 
than the ordinary grade, and, with suitably heated induction systems, there 
is no detectable difference from the super petrol. “‘ Trinidad Benzole 
Mixture ” contains only about 5%, of added aromatics, and thus offers little 
advantage over “ Trinidad Regent Super” petrol. 
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“ Dominion” spirit is no longer a straight-run petrol; it now contains 
cracked spirit. Its starting qualities and anti-knock value are much improved 
over the 1927 fuel. 

“ Albion” petrol is a good commercial spirit where anti-knock value is 
of secondary importance. It is a straight-run spirit with low end point 
and low anti-knock value. Its starting volatility is poor, and its distillation 
figures are similar to those of a good-grade commercial spirit of five years ago. 

“Shell”’ petrols are produced by the Asiatic Petroleum Company, who 
ten years ago sponsored the researches that set the scientific standardisation 
of petrol quality and who are largely responsible for the subsequent means 
of engine tests for controlling petrol quality. The volatility of ‘‘ Summer ” 
and ‘“ Winter Shell” petrols are compared with that of the 1927 “ Shell” 
spirit. The anti-knock value is only slightly higher than that of the 1927 
petrol, as this was already adequate for general purposes. ‘‘ Shell-Mex "’ is 
an excellent grade of commercial spirit, its volatility and anti-knock value 
being very little lower than those of ‘‘ Summer Shell.” J. M. F. 


236. THermat Expansions or Gasouines rrom 0°—30°C. C. 8. Cragoe 
and E. E. Hill. Bur. Stand. J. Res., 1931, 7, 1133. 


Measurements of thermal expansion from 0°—30° C. have been determine: 
on 9 straight-run gasolines, 16 cracked gasolines, 3 motor benzoles and 5 
benzole blends. The results show that the thermal expansion of cracked 
gasolines and benzole blends is systematically greater than the values for 
straight-run gasoline. It is considered that corrections for thermal expansion 
of present day motor fuels can be made more accurately from a knowledge 
of their distillation curves than from gravity determinations. W. H. T. 


237. Osterstrom Vapour Puase Treatinec System. W. W. Holland. 
Refiner, Jan., 1932, 11 (1), 26-27. 


A process is described for the selective removal of the undesirable coloured 
compounds and unsaturated gum-forming constituents from cracked dis- 
tillates without destroying the valuable motor fuel fractions. 

The oil is introduced continuously at one end of a system to a clay-mixing 
device, and the mixture of distillate and clay is delivered by means of a high- 
pressure pump into a tube-still where the temperature is raised to 600° to 
650° F. The temperature, pressure, type of clay used, and the time at which 
the mixture is kept under those conditions of temperature and pressure 
are determined by the characteristics of the treated distillate. The mixture 
passes from the still through orifice plates to reduce the pressure. The 
clay and polymers separate from the gasoline fractions in a vapourising 
drum and the gasoline fractions pass to a fractionating tower; the mixture 
of clay and polymers is reduced in temperature, passed to a tank and fed 
by a pump to a filter press. The filtered polymers are stored in a tank and 
the clay-cake goes to waste. 

This method is claimed to give much better results on highly cracked 
gasolines than the usual method of vapour phase filtration through fullers 
earth or other earths. The operation is continuous and affords maximum 
surface exposure between the refining agent and the oil under treatment. 

W. 8. E. C. 
238. Sotusirry or Some Inpico Dyes iv Om. H. Lederer. Petr. Zeit., 
13.1.31, 28 (2), 5-6. 


During the last ten years cracked gasolines have been coloured red, blue 
or green by means of oxyazo dyes and those of the type Sudan G (I.) and 
Carmin Naphtha (IT.). 
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Indigo imparts a blue colour to oils when heated and stirred at a 
of 100-120° C. and on the addition of a small quantity of 0-5—1% of H,SO,; 
the acid is then removed with sand or a bleaching earth. Indigo 04 B and 
indigo red HR colour oils bluish-green and red respectively, and the solutions 
ge stable when dissolved in the oil at 100°C. In the application of indigo 
4 B the sodium salt of the leuco-tetrabromindigo-disulphuric ester is con- 
verted in an indifferent medium by the action of atmospheric oxygen at 
100—120° C, to tetrabromindigo. A series of indanthrenes and algol dyes 
vere next investigated, and it was found that only indigo MLB 4B and 
thhioindigo red (which was obtained by oxidation of indigo red HR), were 
aufficiently soluble in the oil. Unbrominated and highly-brominated indigo 
—i.e., hexabromindigos—were only very slightly soluble in the oils. 

The colours produced by the oxidation of indigo in the oil and by dissolving 
vat dyes in the oil are exactly similar. It was also shown that dyes were 
present in solution in the oil and not in suspension. W. 8. E. C. 


239. Treatinc Crackep Hyprocarsons To Inuisir THE FoRMATION 
or Gum Compounps. J. Hyman. E.P. 364,533, 28.12.31. Appl. 
28.7.30. 

Inhibition of gum formation in cracked motor fuels is effected by the 
addition to the fuel (a) of ammonia or organic substitution compounds 
thereof to overcome auto-catalysis, and (b) of catechol sufficient to inhibit 
further gum formation in the distillate. W. &, FE. 


See also Abstracts, Nos. 234, 307, 319, 329. 


Lubricants and Wax. 


240. Frow or Perroteum Lusricatine Greases—I. M. H. Arveson. 
Ind. Eng. Chem., 1932, 24, 71. 
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Unlike the property of viscosity of lubricating oils, the “‘ apparent viscosity 
of a grease is not fixed by temperature and total pressure but varies with 
rate of shear. When pressure-viscosity methods are applied to lubricating 
greases, certain difficulties—grease lumps and air pockets altering the rate of 
flow and the presence of blow holes—are frequently encountered. In order to 
avoid these difficulties and to effect greater precision and ease of operation, 
a viscometer has been developed which predetermines the rate of shear. The 
method consists of fixing the rate of flow (with a given capilliary and hence 
the rate of shear) and measuring the resultant pressure at the entrance to the 
capilliary. The large range of rate of shear afforded (0-08 to 132,000 reciprocal 
seconds) covers the complete practical range of use. From the data at 77° F. 
on several worked cup greases and a pulp oil, presented in graphical form, 
the following conclusions are deduced: (1) The apparent viscosity of 
petroleum greases at any given rate of shear increases with increasing 
concentrations of soap ; (2) The apparent viscosity decreases with increasing 
rates of shear in a manner characteristic of the particular soap used, 
approaching in the limit a value higher than, but of the same order of 
magnitude as, the oil in the grease ; (3) The nature of the apparent viscosity- 
rate of shear diagrams suggests that one general relation for each type of grease 
may exist; (4) None of the equations for plastic flow to be found in the 
literature appears to be applicable to the date obtained. 

Types of diagrams are given which may be used to predict the behaviour 
of greases in use. W. #H. T. 
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241. Continuous Actp Treating. E. Petty. Refiner, Jan., 1932, 11 (1), 13. 


Air blowing as a means of mixing lubricating oil and acid is stated to give 
inefficient mixing, over-oxidation, bad odour and bad colour due to the 
re-solution of oxidised compounds in the oil. Acid treatment can be divided 
into two stages, sludge separation and “ pepper" settling. With the former, 
if a proper temperature, time and intimacy of mixing are used, the acid wil] 
act purely as a solvent for the asphaltic compounds. Otherwise, the acid in the 
sludge will continue to react with the asphaltic material, generating SO, which 
will rise through the oil, and result in the formation of a pepper sludge. This 
sludge is drier, lighter and more finely divided than the first sludge and its 
presence results in an oil of high acidity and colour. The mixing, therefore, 
must be carried out under conditions which will give the minimum tendency 
to vaporise the acid. The temperature of treatment should be such that the 
oil is of suitable viscosity and that the optimum acceleration of reaction is 
obtained. Temperatures above 140°-160° F. cause evolution of acid vapours 
and hence pepper sludge. Normally the time factor will vary from 
6-12 minutes. 

When treating with centrifugal continous methods, the acid must not vary 
in proportion or quantity, for with varying proportions, firstly, the result 
will be that of under or over treatment with an uncertain average sample 
and secondly, the solution of acid and asphalt will vary in proportion to 
percentage. We me Se 


242. Evrecr or CONCENTRATION ON ADsorpTion. H. J. Tormey, F. L. Koch 
and J. O'Connor. Refiner, Jan., 1932, 11 (1), 23-25. 


The amount of adsorption is measured by the percentage of colour removal 
produced by percolation through a standard clay in a laboratory filter 
of solutions of a lubricating stock of various concentrations in both 
benzene and naphtha. The solutions of the stock were filtered through 
65 gms. of a standard clay (40-60 mesh) and the time noted for 100 ml. of 
the filtrate to collect in the flask. The colour was determined before and after 
filtration by an iodimetric method. The colour is denoted by 

(1) 1@+1) 
where | = No. of mgms. I, in 100 ml. of water in the tube containing the 

diluted iodine. 
d = ratio of ml. of benzene to 1 ml. of oil. 
Original Iodimetric Colour—Bleached Iodimetric Colour. 

9 0 = 

(2) % Removal = Original Iodimetric Colour x 100. 

The greatest adsorption is found in concentrations of 90% of stock to 
10% of benzene and 80% of stock to 20% of naphtha. The curve obtained 
by plotting percentage removal against percentage of stock in solution for 
both benzene and naphtha solutions shows a pronounced trend toward greater 
adsorption in the more concentrated solutions. Irregularities in the curves 
are attributed to the varying times of contact with the refining agent. 

W. 8. E. C. 


243. Waxes ror THE Execrricat Inpustries. “Arma.” Chem. Trade J. 
18.12.31, p. 608. 


The suitability of the synthetic waxes marketed by the I. G. Farbenind. 
A.-G. (cf. J.1.P.T., Abs. No. 30) for use in the electrical industry is 
discussed. The criteria of satisfactory insulating compounds are given as : 
(1) Good electrical insulating properties; (2) Impermeability to moisture ; 
(3) Suitable melting characteristics ; (4) Flexibility ; (5) Non-Corrosivity to 
windings ; (6) Stability in service. 
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Fatty waxes are potential corrosion agents, while mineral waxes, carnauba 
snd beeswax are preferred from the point of absence of moisture. Carnauba 
vax is chiefly used on account of its high melting point for hardening mixtures 
and for its ability of providing a high degree of polish. Its chief disadvantages 
we: (1) Its supply is limited to the September-March season ; (2) Its method 
of collection and refining allows the presence of quantities of water, dirt and 
extraneous organic matter. 

A table is given showing the properties of various types of carnauba wax. 
The “ chalky ” varieties have an open structure and may give trouble owing 
to moisture content, while the “ fatty " varieties are more satisfactory. 

Beeswax is valued owing to high stability under tropical conditions, 
accompanied by high melting point and flexibility at normal temperatures. 

The properties of a refined ozokerite and a refined mineral wax are compared 
with beeswax. The mineral waxes have good electrical properties and are 
sufficiently flexible and withstand heat treatment better than vegetable waxes, 
while they are non-corrosive. They also have the advantage of being 
consistent in quality. 

The synthetic waxes are likely to substitute beeswax satisfactorily when 
used for hardening or polishing purposes, but further trials are necessary 
before their ability to displace beeswax as electrical insulating material can be 
determined, the mineral waxes being preferred owing to their inertness and 
non-corrosive nature. c. L G. 
244. Crupe anp Purirrep Ozoxerires. “Arma.” Chem. Trade J., 

22.1.32, p. 75. 

Crude ozokerite consists of a mixture of solid and liquid hydrocarbons, 
and contains varying proportions of oxygenated resinous or resin-forming 
bodies together with earthy matter, vegetable matter and water. The hand- 
picked wax is agitated with water in wooden vats to remove the heavier 
mineral matter. This is followed by liquation and settling or boiling 














out with water. If further refining is required, steam distillation and filtra- 
tion is resorted to. 

The partially refined ozokerites vary in degree of hardness, melting 
characteristics and colour. They are used extensively in the electrical 
industry, in the form of mixtures with French rosin, with which they form 
homogeneous solutions. 

A table is given showing the appearances, melting characteristics, ash 
and specific gravity of the cruder varieties of ozokerite wax. The refined 
varieties are obtained by treating with acid, neutralisation and bleaching 
with carbon black or Florida earth. They are classed as ceresines and are 
used as substitutes for beeswax on account of their neutral character. 

An important characteristic of ozokerites is their non-crystalline structure, 
rendering them harder, denser and more impermeable. They are also free 
from brittleness, which renders them particularly suitable for electrical 
sealing and impregnation purposes. Cc. L. G. 
245. Lupricatinc Ons. J. Y. Johnson and I. G. Farbenind. A.-G. E.P. 

362,465, 30.11.31. Appl. 30.6.30. 

Lubricating oils are produced by polymerising unsaturated hydrocarbons 
in the presence of aluminium chloride in several operations. W. D.S. 
246. Purirroation or Lusricattnc Ors. Standard Oil Dev. Co. E.P. 

362,600, 10.12.31. Appl. 21.10.30. 

Lubricating oils are purified by agitating with liquid phenol at a tempera- 
ture below that at which the phenol becomes completely mixable with the oil. 
W. D. 8. 
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247. Lupricatixc Ons. J. Y. Johnson, Assr. to I. G. Farbenind. A..G, 
E.P. 363,823, 31.12.31. Appl. 17.12.30. 


Hydrocarbon oils containing substantial amounts of solid paraffin wax 
are subjected to cracking. The dehydrogenated material is split into fractions 
poor in hydrogen and rich in hydrogen by treatment with solvents (liquid 
SO,). The fractions rich in hydrogen (the undissolved portion) are subjected 
to polymerisation in the presence of catalysts (aluminium chloride). 

W. H. T. 
248. Lusricatinc Ons. D. A. Howes and LC.1., Ltd. E.P. 363,846, 
31.12.31. Appl. 5.1.31. 


The patent concerns the production of lubricating oils by condensation or 
polymerisation of olefines in the presence of aluminium chloride and metallic 
aluminium or zinc, preferably in finely divided form. The reaction is effected 
at 15°—20° C. W. H. T. 


249. Treatment or Lusricatinec Or in LC. Enermves. Rohdl-Vergaser 
Ges. and K. F. Niagele. E.P. 363,852, 31.12.31. Appl. 8.1.31. 

The invention relates to a method of and apparatus for regenerating the 
oil of internal-combustion engines. The oil is heated by the exhaust gases 
of the engine, and a part of the subsequently cooled gases is blown through 
the oil in order to vaporise the light constituents. WwW. mM. T. 


250. Hien Quarry Lupricatine Ons. J. Y. Johnson, Assr. to [. G, 
Farbenind. A.-G. E.P. 364,110, 22.12.31. Appl. 22.9.30. 

Initial materials (e.g., lubricating oils of low viscosity and containing wax) 
are fractionated by means of differentiating solvents (liquid SO,) into oils 
poor and rich in hydrogen. The fractions poor in hydrogen are hydrogenated 
under pressure, while those rich in hydrogen and/or the hydrogenated product 
are cracked. The cracked materials are condensed by means of polymerising 
agents in the presence of gaseous olefines or liquid cyclic hydrocarbons or 
olefines. eee 


251. Pururyine Drevecrric Liguips. L. H. Clark, Assr. to Sharples 
Specialty Co. U.S.P. 1,829,712, 27.10.31. Appl. 5.3.25. 


A method is described for purifying liquids such as oils which are used as 
dielectrics surrounding the contact members of circuit breakers and switches. 
The carbonaceous particles and soluble products of decomposition whic! 
tend to promote emulsification are removed on adding to the oil finely divided 
carbon-adherent solids having an electric charge opposite to that of the 
suspended solid particles in the oil. The added solids and carbon particles 
-are filtered from the oil and the soluble emulsion-forming impurities are then 
adsorbed in adsorptive earth. W.S. E. C. 


252. Lupricatinc Om. J. C. Black, W. D. Rial and J. R. McConnell. 
U.8.P. 1,839,012, 29.12.31. Appl. 6.5.27. 


After refining a green fluorescence is imparted to lubricating oils by blending 
with a coal tar distillate containing green fluorescent bodies during the clay 
treatment. W. D. S. 


253. Dercororisation oF Luspricatine Ors. T. T. Gray, Assr. to Gray 
Process Corporation. U.S.P. 1,839,388, 5.1.32. Appl. 7.2.28. 


Decolorisation is effected by passing the lubricating oil in the vapour 
phase through a bed of adsorptive decolorising material. A small fraction 
of the vapours are condensed and the resultant condensate used to wash 
the decolorising agent free from colouring matter deposited therein. 
W. H. T. 
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254. Poriryinc Ous. J. M. Michel, Assr. to I. G. Farbenind. A.-G. 
U.S.P. 1,841,754, 19.1.32. Appl. 7.11.30. 


The invention concerns a method of purifying oils containing phosphorus. 
The problem arises in connection with the use of oils as lubricating or sealing 
media in apparatus for producing or handing phosphorus or 
containing gases. The contaminated oil is contacted with a metal capable 
of reacting with phosphorus in finely comminuted form at elevated tempera- 
tures not far below the boiling point of the oils. W. 4H. T. 


255. Wax Sweatine. A. G. Peterkin and L. B. Smith, Assrs. to Atlantic 
Refining Co. U.8.P. 1,841,846, 19.1.32. Appl. 17.4.30. 

The apparatus consists of a closed tank containing a centrally disposed 
open pan fitted with a filling pipe. Means are provided for circulating a 
medium of controlled temperature through the tank and over the surface 
and in direct contact with the liquid in the open pan. The medium is at such 
a temperature that it will solidify the material in the pan, and the latter is 
constructed to retain the solid formed therein. W. H. F. 


256. ImparntiInc a Green Fivorescence to Lusricatinc Ow. J. C. 
Black, W. D. Rail and J. R. McConnell, Asars. to Richfield Oil Co. 
U.S.P. 1,842,856, 26.1.32. Appl. 18.56.27. 

A green fluorescence is imparted to lubricating oil by the addition of a 
hydrocarbon oil containing green fluorescent bodies extracted from a coal tar 
residuum. The hydrocarbon is removed from the mixture by distillation 
and the residual lubricating oil refined by means of a decolorising clay. 

W. H. T. 

257. Rectamune Usep Lusricatinc Om. J. F. Hanke, Assr. to United 
Oil Refineries. U.S.P. 1,842,983, 26.1.32; 18.4.27. 

The process consists of adding to the oil, zinc chloride and an alkali, and 
then heating the treated oil (to 350° C.) until the lighter hydrocarbons and 
lubricating constituent begin to vaporise. The lubricating oil is oe 
distilled under reduced pressure. H.T. 


See also Abstract No. 278 


Fluxes and Asphalts. 


258. New Type or Aspuatt’ Penerrometer. A. Wolf. J. Sci. Instr., 
1932, 9, 22. 

The instrument is sim lar in general principles to the standard asphalt 
penetrometer, but the needle of the latter is replaced by a stout rod, higher 
loads and longer contact periods being used. A stout vertical steel frame 
is attached to a circular steel base plate, and is fitted with a brass cylindrically 
bored guide (13 em. long), through which passes a vertical steel rod (20 cm. 
long, 1-4 em. dia.) capable of free vertical movement. A circular iron disc 
(lem. thick, 20 em. dia.) is attached to the top of the rod, the bottom of 
which is drilled to accommodate a plunger of any desired shape. A pointer 
is attached to the centre of the rod and moves over a fixed vertical scale 
(3cm. long, graduated in -5 mm.). The piece of mastic asphaft to be tested 
is maintained for half-hour at 22-5° C., and then placed under the plunger, 
which is lowered until it just touches the surface. Five weighta (5-5 cm. 
thick, 18 em. dia. and 10 kg. wt.) are placed on the disc attached to the top 
of the vertical rod, and after adjusting the pointer to the zero mark, the full 
weight of the plunger, rod, plate and loading weights is applied to the surface 
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of the asphalt. The vertical movement of the plunger is read at 10 min 
intervals during the first half-hour and then every hour, the test being com. 
pleted at the end of five hours. The sample is maintained at 22-5° C. through. 
out the test, the total load on the asphalt being 52-5 kg./sq.cm. The author 
gives details of certain modifications which he has found to be desirable 
and points out that the use of the instrument is limited to those asphalt: 
which are free from mineral particles having an average diameter greater 
than 1/10th of the plunger. For asphalts to which coarse sand, grit or rock 
chippings have been added, a plunger of larger cross section would be required 
and consequently much heavier weights to give the same load per unit area 
This would involve the use of a lever press, which it is proposed to construct 264, I 









in the near future. W. H. T. oll 
‘ollo 

259. AspHarr. Bataafsche Petr. Mij. E.P. 363,972, 31.12.31. Appl. § that al 
10.7.31. ° Conv. (Holland), 13.8.30. conforn 

in the } 


Petroleum residue having an asphaltene content of about 5% or less js 
air blown in order to increase this amount to 7% or more. The resultant) |"! 
material is then distilled to obtain an asphalt of the desired properties. - 

W.H.T, | ie 
260. AsrHattic Propucts From AROMATIC AND NaPHTHENIC Miverat§ of 115 
Os. Burmah Oil Co. E.P. 364,666, 6.1.32. Appl., 6.10.30. token | 

The patent describes the production of asphaltic products from crude 
aromatic and naphthenic mineral oils (topped to 250°C.) containing lew § 265. | 
than 2% of asphaltenes and less than 10%, of paraffins. Air is blown through A 
the stock at 200° C., a pressure of 50-100 Ib./sq. in. being maintained on the An i 
air-blowing system. The product is claimed to combine a relatively high } 
melting point with a high ductility. W. H. T. sives 6 
261. Worxmve Ur Susstances Contanane Aspnaur. J. Y. Johnson, § %°% 

Aser. to I. G. Farbenind. A..G. E.P. 365,046, 8.1.32. Appl., 8.10.30, | Ts § 


A process is described for the separation of asphalt from liquid or fusible 
materials which may also contain dust, by means of precipitation agents— ogg. 





(e.g., liquid aliphatic hydrocarbons). The precipitation is carried out in E 
two or more stages in a continuous manner, the asphalt being separated 

after each stage. W.H.T. - 

in th: 

262. Aspnaur. N. E. Loomis, Assr. to Standard Oil Dev. Co. U.S.P.— of car! 

1,842,105, 19.1.32; 28.3.28. ‘ The 


Asphalt-containing oil is passed in a confined stream with uninterrupted ; 
flow through a zone of heat. The heated oil is discharged into a second sontate 
zone, where it is separated into vapours and a first pitch bottom. The latter 
is then distilled batchwise under vacuum to yield a second residuum of 
commercial asphalt. , A mo , 


See also Abstract No. 320. 


Special Products. den . 


263. Emotstve Capacrry or SunrHonatep Ons. R. Hart. Ind. Eng. ar 
Chem., Anal. Edn., 1932, 4, 119. — 
The emulsive capacity of a sulphonated oil is determined by mixing it 
with various amounts of olive oil, clearing with oleic acid and finally testing 
the stability of the emulsion. Judging by the amount of oleic acid required 
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to produce uniform mixtures, sulphonated oils are more miscible with mineral 
than with fatty oils, and both fatty and mineral oils are less miscible with 
sulphonated castor than with sulphonated olive oil. Sulphonated oils are 
better emulsifiers for mineral than for fatty oils; in this respect, acid sul- 
phonated castor oil is inferior to acid sulphonated olive oil. Complete 
neutralisation of a sulphonated oil decreases its miscibility with neutral 
oils, but completely neutralised sulphonated oil with the proper addition of 
alcohol is a better emulsifier for mineral oils than the acid oil but is a poorer 
emulsifier for fatty oils. W. iH. T. 


264. Leataer-Curryine Greases. Chem. Trade J., 5.2.32, 142. 


Following research, the Royal Army Clothing Dept. has recently decided 
that all vegetable-tanned curried leathers used for Army boot uppers shall 
conform to a cortain specification as regards the type of greases employed 
in the currying process. The fat content of the upper leather must give an 
“unsaponifiable ” figure of not less than 80%. One successful method is 
to use a stuffing mixture of 80% paraffin wax (m.pt. 125/127° F.) and 20% 
light mineral oil (sp. gr. 0-885). The leather is prepared for stuffing in the 
usual manner and the operation is carried out in a drum at a temperature 
of 115/120° F. In subsequent operations of colouring and sizing, care is 
taken not to use any saponifiable material whatsoever. R. A. E. 









265. Potymerrsation Praopvors. J. Y. Johnson. E.P. 364,089, 21.12.31. 
Appl. 21.8.30. . 

An improvement in the polymerisation of diolefines is cited in which the 
polymorisation in an emulsified state and in the absence of hydrazine deriva- 
tives or their salts is carried out at 10°-20° C., and is terminated when the 
amount of polymorisation products soluble in benzene attains a maximum. 
This stage is arrived at when 20-30% of unpolymerised diolefines are left 
in the reaction mixture. W.S. E. C. 
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266. Cauortnatep Mera-Sryrene anv [rs Apptioation.) [.C.L, Ltd. 
E.P. 364,873, 14.1.32. Appl., 28.1.31. 

Meta-styrene is- treated with chlorine in the dark at low temperatures 
in the presence of a halogen carrier such as iron chlorids and in the presence 
of carbon tetrachloride, tetrachloroethane or tetrachlorosthylene, and water. 

The chlorinated product is much more applicable than meta-styrene itself. 
It is used in plastic or coating compositions which are more durable and 
resistant to petrol than those of meta-styrene. W. 8. E. C. 


267. Aorps anp Sats From Perroteum Hyprocagsons. W. W. Triggs, 
Assr. to Resinous Products and Chemical Co. E.P. 365,038, 1.1.32. 
Appl., 1.10.30. 

Organic derivatives are prepared from petroleum hydrocarbons of essentially 
non-aromatic nature (gasoline or petroleum naphtha). Petroleum or its 
decomposition products is heated with the anhydride of a polycarboxylic 
acid (phthalic anhydride) in the presence of a Friedel-Crafts type of condensa- 
tion catalyst (aluminium chloride). The product of condensation is hydro- 
lysed to give an organic acid which is subsequently neutralised with an 
oxide, hydroxide or carbonate of an alkali metal or ammonia to yield the 
corresponding salt. W. H. T. 


See also Abstracts Nos. 223, 243, 314. 
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268. Fractionation or Heavy Ous. NuMBER oF PLates AnD Diameter 
or Cotumns. W. L. Nelson and M. Souders. Petr. Eng., Nov., 1931, 
3 (2), 98. (See Abs. No. 47.) 


The third article of this series discusses (a) the variables involved in and 
the status of the methods available for the calculation of the number of plates 
required for a fractionating column; and (b) factors for determining the 
diameter of a fractionating column. 


(a) Number of Plates.—At present there is no adequate method published 
for calculating the number of plates required in a fractionating column. 
Details of the methods which have been tried out are given. 

Plate Efficiency.—The generally accepted definition of plate efficiency is 
the amount of a given component in the ascending vapour which is absorbed 
by the liquid upon the plate divided by the amount which would be absorbed 
were equilibrium actually obtained. It is shown that, other things being 
equal, the plate which provides the greatest number of equilibrium contacts 
should be the most efficient—i.e., the liquid should flow over the plate from 
inlet to outlet by the longest route possible. The longer the path, however, 
the greater is the hydrostatic gradient across the plate. The approach to 
equilibrium between liquid and vapour, and thus the plate efficiency, is 
hindered by the entrainment of liquid by the vapour. The more important 
factors in plate efficiency are :—(a) Number of successive contacts to place ; 
(6) nearness of approach to equilibrium conditions; (c) entrainment. The 
subsidiary factors depending on the above conditions are outlined. 

It is considered that the plate efficiency varies not only among various frac- 
tionating columns but differs from plate to plate in the same column. The 
overall apparent plate efficiency is of doubtful significance and is often mis- 
leading. The selection of the number of plates is therefore generally based on 
plant experience rather than on calculation. A list is given of the numbers 
of plates used in several columns recently erected for separating various 
petroleum products. 


(6) Diameter of Column.—A diagram is reproduced showing the effect of 
vapour velocity on plate efficiency. Increasing the velocity of the vapour 
increases the apparent plate efficiency until the entrainment of liquid droplets 
overbalances the agitation effect ; further increase in vapour velocity causes 
a rapid falling off of the apparent plate efficiency. The tendency for entrain- 
ment to occur is a function of the diameter of the droplet and the densities of 
the liquid and vapour. An equation for the entraining velocity is worked out, 
and a curve representing the practical limit of the velocity of vapour based on 
this equation given. It has been found that with normal bubble traps the 
percentage of entrainment at a 12-in. spacing is about 25 times its entrainment 
at a 22-in. spacing. For this reason, in closely spaced columns, improved 
fractionation can be obtained by removing every other plate. The plate 
spacing is selected and involves a compromise between the cost of increasing 
the height of the column and the cost of increasing the diameter to secure a 
lower vapour velocity (requiring a larger number of plates). The Francis 
Weir formula is usually employed to indicate the weir length required. An 
atea of four times the amount calculated should be allowed owing to the 
amount of froth present in the boiling liquid. The diameter of the plate 
selected on the basis of limiting velocity must be increased to make allowance 
for the weirs, downpipes, etc., without crowding the cups or requiring an 
excessive slot velocity. Cc. L. G. 
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269. FRACTIONATION OF Heavy Oms: Conrrot. W. L. Nelson and 
M. Souders. Petr. Eng., Dec., 1931, 3 (3) 23. 


As a result of improvements in automatic control mechanisms, hand 
control of fractionating equipment has been almost entirely superseded in 
modern refineries. Control of a process is by no means simple owing to the 
aumber of independent variables which may upset the smooth running of the 
plant. One of the most important factors in the control of a continuous 
process is the judgment of the operator (whether human or mechanical) in 
deciding the extent of the adjustment which must be made in order to bring 
a wandering condition back to normal. The more important independent 
variables affecting control are—pressure in the factionating tower, quantity, 
temperature and composition of the feed material, quality of each of the 
products, and heat input. The main dependent variables are temperature 
of the pipe-still outlet, temperature of the overhead and side streams and 
quantity of reflux supplied. In general a successful control system consists 
in maintaining the independent variables as nearly constant as possible 
and compensating for minor fluctuations by adjustment of one or more of the 
variables susceptible to direct control. 

The method of controlling the dependent variables is discussed in detail 
and the advantages of centralised control, particularly when dealing with 
emergency shutdowns, emphasised. Cc. L. G. 





270. RepIsTILLaTION oF TREATED Pressure Distitiates. A. G. McKee- 
Nat. Petr. News, 9.12.31, 23 (40), 33. 

A study is presented of the various factors to be considered in selecting the 
type of unit for the further treatment of pressure distillates with particular 
reference to the claims of the Atmospheric Single Flash unit, the Atmospheric 
Recycle unit, and the combination Atmospheric-Vacuum unit. Some pre- 
liminary remarks serve to indicate the importance of efficient chemical 
treatment before re-running. It is well known that certain types of dis- 








tillates, on re-running, yield an unusual quantity of coke or tarry deposit 
with the evolution of SO,. This has been shown to be due to the decomposition 
of dialkyl esters of sulphuric acid formed during the acid wash and incom- 
pletely removed by the soda wash. These bodies may be removed by washing 
with 3% of 30/35° Bé caustic soda, followed by the usual neutralisation and 
water wash. The heat soaking test is regarded as valuable for indicating the 
type of unit best suited to the particular distillate. In this,an average sample 
of the oil is slowly heated to a predetermined temperature, at which the sample 
is maintained for one hour. 

A table is given showing the colour, percentage of SO, produced, and the 
amount of coke formed from a treated pressure distillate at various tempera- 
tures of distillation. It is shown that a strong caustic wash produces a 
marked decrease in coke and SO,. The table also shows that, even after 
washing, decomposition is marked between 250° F. and 300° F., indicating 
250° F. as the safe maximum for redistillation of that particular distillate. 
Other things being equal, the stability, colour, odour and gum-forming 
tendency of the final product depends on the type of re-run unit and the 
re-running temperature. The type of unit should be chosen with the 
following considerations in mind :— 


(1) The nature of the distillate to be treated ; 
(2) Initial cost of plant ; 
(3) Maintenance and running costs ; 


(4) Flexibility of the plant. 
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Atmospheric Single Flash Pipe-Still Unit.—This unit may be used wher 
the heat soaking test indicates that temperatures up to 375° F. are permissible, 
The pipe still is designed to prevent excessive film temperatures, but this 
type causes greater colour loss and tendency to gum than either of the other 
two types. It is the cheapest to instal and maintain and the simplest to 
operate, but lacks flexibility. 


Atmospheric Recycle Unit.—This unit operates at a lower temperature than 
the Atmospheric Single Flash Unit. The bottoms from the first charge ar 
re-run through the heater. Stripping of the bottoms is accomplished by the 
introduction of steam, the amount of steam used varying inversely as the 
operating temperature. Waste steam is usually employed. 


Combination Atmospheric-Vacuum Unit.—The use of this unit is advisable 
where products of high-boiling points require low temperature distillation, 
The plant embodies the maximum of flexibility of operation. The respective 
demands of direct and indirect heating are settled chiefly by the properties 
of the charging stock. Where the film temperatures in the directly heated 
unit prove excessive for a particular stock, recourse must be to the indirec tly 
heated unit. In this, clean gas oil or stripped distillate bottoms are heated in 
@ pipe unit and passed through an efficient heat exchanger contra-flow to the 

charging stock. In this manner local over-heating is completely avoided 
and decomposition and corrosion minimised. Tables are given showing 
comparative operating data, and figures for the comparative costs of the 
various units are included. H. G. 


271. CataLytic Repuction or Puenouic Tars To BenzoLeE HyDROCARBONS. 
F. Fischer, T. Bahr and A. J. Petrick. Brenn.-Chem. 1.2.32, 13 (3), 
45-46. 


This work was undertaken to improve the experimental conditions of the 
reduction of phenolic tars. It was found that by using catalysts consisting 
of the oxides of molybdenum, chromium, uranium, zinc, aluminium or wolfram 
the phenols could be reduced at ordinary pressure and at a temperature of 
350-400°. An impure hydrogen-containing gas such as illuminant gas or 
coke-oven gas can be utilised instead of pure hydrogen. Benzole hydro- 
carbon mixtures were obtained corresponding to the composition of the 
initial phenols. W. 8. E. ( 


272. Rerovinc or CrupE BenzoLe with ConcenTRaTED anp 80% SwL- 
puuric Aocip. E. Moehrle. Brenn.-Chem. 1.1.32, 18 (1), 6-9. 


The research described shows that the washing of crude benzol with 80°, 
or concentrated sulphuric acid has the same chemical effect on the content 
of indene, styrol and tetrahydrobenzole. A definite content of these com- 
pounds can be completely removed by washing with 3% by volume of concen- 
trated sulphuric acid, but treatment with 3% by volume of 80% acid leaves 
certain quantities of them in the washed product which are removed on 
further treatment with 80% acid. The olefines in the benzole remain un- 
changed on treatment with 80% acid, whilst concentrated sulphuric acid 
effects a complete removal of these compounds from the benzole. 


Regarding the refining of crude benzole with dilute sulphuric acid, it is 
important to notice whether such a benzole changes on standing or tends 
to form gummy constituents especially if it does contain remains of unsaturated 
hydrocarbons, hexylene, cyclohexene, styrol and indene. Research on this 
subject is still in progress. W. 8. E. C. 
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273. AvromaTic Recoxrper ror Sutruur Acips in Fiur Gases. J. J. 
Fox and L. G. Groves. J.S.C.1., 1932, §1, 7 T-10T. 


The method consists in the automatic absorption by scrubbing of a con- 
tinuous stream of flue gas with a dilute solution of hydrogen peroxide, whereby 
sulphur dioxide is oxidised to sulphuric acid. The altered pH is determined 
by means of a glass electrode, amplification of the changing voltage being 
efiected by valves and the results of a galvanometer deflexion are recorded 
on a chart. The bulb of the electrode contains a buffer of fixed pH—the 
bulb being suspended in a stream of wash liquor from the absorption vessel. 
Contact between the two solutions is established by means of saturated 
calomel electrodes, the side arm containing agar gel saturated with potassium 
chloride. The carbon dioxide taken up is compensated for by previously 
adjusting the pH of the absorption liquor (0-05°% by weight H,O,) to 4-5. 

The apparatus and circuit are described and illustrated. Typical results 
are given showing that the results agree closely with those obtained by 
titrating the acid in the wash liquor with standard alkali. C. C. 


274. Recoverinc Om rrom Agveovus Emutsions. E. Erfurt. E.P. 


361,728, 26.11.31. Appl. 5.2.31. 
The emulsion is caused to flow over a heated surface where it foams, and 
on breaking down it easily separates into water and oil. W. D. 8. 


275. Barrie Devices ror Propuctnc Wuirtine Fiow or Fivips In 
Tuses. A. Meyer and Bragard. E.P. 362,483, 30.11.31. Appl. 
29.38.30. 

A device is described which enables whirling flow of fluids in tubes to be 
obtained without the disadvantages that the usual baffle system gives— 
eg. increased resistance. An ellipse shaped section having a segment 
removed is placed obliquely in the tube, and a series of these serves to make 
the fluids flow in a helical movement throughout the tube. H. C. R. 


276. Conversion or DistTitLates From Coal, ETC., INTO PRODUCTS OF 
Lower Borne Port. A. G. L. Try and M. Stuart. E.P. 363,360, 
11.12.31. Appl. 1.8.30. 

The distillate, while still in the vapour phase and as it leaves the retort, is 

subjected to a silent electrical discharge. W. H. T. 


277. Contixnvous DeTeRMINATION OF QUANTITIES oF GAS ABSORBED IN 
Liquips. G. Szikla and P. von Vago. E.P. 363,369, 16.12.31. Appl. 
16.9.30. Conv. (Ger.), 16.9.29. 

The patent concerns the continuous determination of gas dissolved in a 
flowing liquid. Constant quantities (in respect of time) of liquid are branched 
off from the main stream and caused to boil in a boiler space traversed by 
the liquid. The gases are condensed, the condensate being continuously 
measured and then recombined with the boiled out liquid. W. 4H. T. 


278. OximpaTion or Hyprocarspons. J. Y. Johnson. E.P. 363,711, 
21.12.31. Appl. 19.9.30. 


A process’ is described for the production of alcohols, aldehydes and non- 
aromatic carboxylic acids in which crude paraffin wax or hydrocarbons 
containing paraffin wax are treated with hydrogen or gases containing 
hydrogen at high temperatures under pressure and are subsequently oxidised. 

W.S. E.C. 


K2 
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279. Potymerisation or Dioterines. J. Y. Johnson, Assr. to I. G. 
Farbenind. A.-G. E.P. 363,810, 31.12.31. Appl. 11.12.30. 


The polymerisation of diolefines (butadiene, etc.) with alkali metals often 
proceeds irregularly and thus readily leads to the production of non-uniform 
products. The diolefines are therefore treated in the presence of alkali metals, 
ete., and hydrogen, but in the absence of oxygen-containing compounds, 
The reaction may be carried out in the presence of organic halogen-containing 
compounds (vinyl chloride). W. H. T. 


280. Catratytic TREATMENT oF HyprocarBons at High TEMPERATUKEs. 
British and Dominions Feralloy, Ltd., and J. W. Bampfylde. E.P. 
364,043, 17.12.31. Appl. 1.4.31. 


The processes concerned are decomposition and/or polymerisation reactions 
of substances such as paraffin, olefin and other hydrocarbons by pyrolysis, 
whether accompanied or not by hydrogenation, which are carried out in the 
presence of a catalyst. The hydrocarbons are passed through a suitably 
heated chamber constructed of an iron alloy containing 10-16% of aluminium. 

W. 58. E. C. 
281. Recovery or SutpHur Dioxipe rrom Propucts OBTAINED IN THE 
TREATMENT OF MINERAL Oris AnD Tans on THEIR Disticiates. Bolgar 
Oil Processes, Ltd., P. A. Mackay and W. R. Ormandy. E.P. 364,103, 
16.12.31. Appls. 16.7.30 and 15.5.31. 


Heavy residual oil (SO, extract) from the process is heated until sulphurous 
gases are evolved, the temperature of heating not exceeding 180°C. The 
gases, which are given off in an irregular manner, are led to an equalising 
device, in which they are subjected to pressure and where liquefied material 
is allowed to settle out. The sulphurous gases which remain are then passed, 
admixed with air to a plant for the manufacture of sulphuric acid. 

We Me 2 


282. PwRIFICATION OF PETROLEUM AND Petrroteum DisTiLLaTes. Anglo- 
Persian Oil Co. and A. E. Dunstan. E.P. 364,204, 7.1.32. Appl. 
10.10.30. 

The process is carried out in two stages—first, with sodium plumbite 
(“ Doctor” solution) and then with a chlorine compound (e.g., sodium 
hypochlorite). By this means the mercaptans and sulphides are practically 
completely removed and the oil is effectively sweetened. W. H. T. 


283. For Carnryrse Out Catatytic Gas Reaction. E. H. Sale and 
I.C.1., Ltd. E.P. 364,215, 7.1.32. Appl. 18.10.30. 


The process is for carrying out a catalytic gas reaction at an clevated 
temperature. The incoming reactants are pre-heated by heat exchange 
with different portions of the hot gaseous reaction products. The extent to 
which each incoming reactant is pre-heated is independently controlled by 
regulating the amount of hot gaseous reaction products with which it is 
allowed to exchange heat. Ww... 


284. Removat or Svutpsvur Compounps From Hyprocarsons. T. 
Troniseck. E.P. 364,778, 14.1.32. Appl. 4.12.30. 


The process consists of treating the hydrocarbon in liquid form with 
sulphuric acid and soda lye. The oil is fractionated and the vapours washed 
with alkali solution at a temperature sufficiently high to prevent condensation 
of the vapour. W. H. T. 











I. G. 


8 often 
iniform 
metals, 
pounds, 
taining 
a 


TURES, 
E.P, 


actions 
olysis, 
in the 
litably 
inium. 
B.C. 

N THE 
Bolgar 
4,103, 


lurous 

The 
lising 
\terial 
assed, 


= 


nglo- 
Appl. 


mbite 
dium 


ically 


with 
shed 
tion 
T. 














ABSTRACTS. 99 A 





285. TREATMENT oF HyDROCARBONS IN THE ELectric Arc. J. Y. Johnson, 
Assr. to I. G. Farbenind. A.-G. E.P. 365,045, 7.1.32. Appl. 7.10.30. 


A process is described for the treatment and conversion of carbonaceous 
materials (coals, tars, mineral oils, hydrocarbons or substances containing 
resins or asphalts) in the electric arc. The materials are exposed in a finely 
divided state (gas, vapour, mist or dust) to an are generated by means of 
alternating current with not more than 500 periods and which may be rectified. 
The decrease from the no-load tension to the working tension is more than 
30%. The reaction may take piace in the presence of hydrogen or nitrogen 
or small amounts of oxides of carbon, steam or hydrogen sulphide. 

W.S. E. C. 
286. INSTRUMENT FOR THE MEASUREMENT OF THE Densrry oF LiquiDs. 
Anglo-Persian Oil Co. E.P. 365,141, 18.1.32. Appl. 18.9.30. 

The invention refers particularly to means for recording the variation in 
specific gravity of a liquid flowing under pressure in pipe lines. The apparatus 
is of the float lever type, having a casing with a cover plate on which the 
indicating and recording mechanism and the float lever are supported. The 
lever is adapted for the reception of a counter weight immediately beneath it. 
The recording arm is separate from the float lever, but means are provided 
for the transmission of movement of the latter to the former. W. iH. T. 
287. Treattinc Hyprocarsons. C. J. Frankforter, Assr. to Frankforter 

Oil Process. U.S.P. Re. 18,318, 5.1.32. Appl. for reissue 16.6.31. 

Sulphur and sulphur compounds are removed from hydrocarbon oils and 
distillates by treatment of the oil in a heated condition with a gas containing 
hydrogen. The latter is activated by contact with a heated catalyst consisting 
of a high resistance wire. The hydrogen so activated has the function of 
rapidly combining with sulphur to form hydrogen sulphide. W. H. T. 
288. ConprTiontnc Perroteum Orts. M. De Groote and L. T. Monson, 

Assrs. to Tretolite Co. U.S.P. 1,834,940, 8.12.31. Appl. 3.3.30. 

Water or brine present in the free state or as an emulsion in petroleum oils 
is removed by subjecting the oils to the action of a minute quantity of a soluble 

conditioning agent consisting of sulphur dioxide extract of specific gravity 
0-899 at 60° and with boiling range of 360° to over 490° F. W. 8. E. C. 
289. Distimuse Ons. P. C. Keith and M. W. Kellogg Co. U.S.P. 
1,838,769, 29.12.31. Appl. 10.7.28. 

A method for distilling oil under vacuum in which the oil is passed through a 
pipe still to a column. The liquid residue from this column is recirculated 
through the pipe still. Ww. D.S. 
290. Treatinc Hyprocarsons. R. Cross, Assr. to Cross Development 

Corporation. U.S.P. 1,840,158, 5.1.32. Appl. 22.10.25. 

Hydrocarbons are passed in vapour phase at their equilibrium distillation 
temperature through a treating material comprising a metallic (copper) 
compound having a high affinity for sulphur compounds. The vapours are 
then passed through a subsequent zone containing Fuller’s earth and finally 
fractionated. W. H. T. 
291. Rermiuc Distmxates. P. Borgstrom, Assr. to L. L. Reeves. U.S.P. 

1,840,269, 5.1.32. Appl. 18.3.30. 

A method is described of sweetening a sour petroleum distillate. The latter 

is treated with a solution of sodium plumbite, and is then added to another 


distillate or fraction in which organic peroxides in solution have formed. 
W. iH. T. 
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292. Continuous Treatment or Hyprocarsons. G. Cattaneo, L, 
Edeleanu, P. Jodeck and I. Rosenberg, Assrs. to Edeleanu G.m.b.H. 
U.S.P. 1,840,765, 12.1.32. Appl. 10.5.27. 


The patent describes a process for the continuous treatment of hydro. 
carbon oils with liquid sulphur dioxide. The extract and raffinate are 
respectively led in succession into separate series of evaporators maintained 
at decreasing orders of pressure. The gases evolved in the evaporators of the 
same order of pressure are combined and led into cooling vessels in which 
any light boiling oils are condensed and separated from the sulphur dioxide. 

W. H. T. 
293. Rerintnae Hyprocarsons. F. A. Apgar, Assr. to Sinclair Refining 
Co. U.S.P. 1,841,271, 12.1.32; 10.2.28. 


Lubricating oil is vaporised from a feed stock, the pressure on the result ing 
vapours reduced and the vapours passed through an adsorptive catalyst 
under a pressure below 20 in. of mercury absolute. The treated vapours 
are subsequently condensed. W. H. T. 


294. U.S. Patents on Rerinery Pant. 
W. G. Laird. U.S.P. 1,842,179, 19.1.31. 


A method of heating oil for distillation, cracking or dehydration purposes, 
embodying circulation and progressive heating. 
W. G. Laird. U.S.P. 1,842,180, 19.1.31. 
Fractionating equipment with a high net evaporative effect and high 
thermal efficiency. 
W. G. Laird. U.S.P. 1,842,181, 19.1.31. 
A method of distillation of high fuel efficiency. 
G. W. Watts. U.S.P. 1,842,355, 19.1.31. 
Distillation apparatus comprising a plurality of vertically disposed stills. 
C. W. Watson and P. C. Keith. U.S.P. 1,842,436, 26.1.31. 
Fractionating apparatus comprising heat exchanger, column and condenser. 
J. B. Hill. U.S.P. 1,842,756, 26.1.31. 
Distillation equipment in which heating is effected by burning a gaseous 


fuel submerged in, and in direct contact with, the oil. We Me Be 
See also Abstract No. 222. 
Cracking. 


295. VALUABLE Propucts rrom Carponaceous Mareriats. H. D. 
Elkington and Bataafsche Petr., Mij. E.P. 362,364, 25.11.31. Appl., 
25.8.30. 


A catalyst for use in cracking or hydrogenation processes concerning coal, 
petroleum, ete., is described, consisting of rhenium or compounds thereof 
brought in colloidal form on to suitable carriers. H.C. R. 


296. Tuermat Decomposition or Hyprocarspons. R. W. Miller, Assr. to 
Bataafsche Petr. Mij. E.P. 364,418, 7.1.32. Appl., 6.3.31. Conv. 
* (U.S8.A.), 10.3.30. 


This is a process for the thermal decomposition of hydrocarbons, particularly 
for the production of acetylene. The oil is decomposed by heat by means of 
an inverted flame, obtained by introducing oxygen into an atmosphere of the 
entirely gaseous hydrocarbon to be decomposed, in the absence of liquid. 
The oxygen is supplied through a plurality of jets, the ratio of initial hydro- 
earbon to oxygen lying between about 1-2 and 1-7. i} 
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997. U.S. Patents on CRACKING. 


O. Behimer. U.S.P. 1,840,012, 5.1.32. 
Removal of the cracking operation to a non-heated zone, thus avoiding 
carbon deposition. 
H. E. Widdell. U.S.P. 1,841,072, 12.1.32. 
Heaters for use in oil-cracking stills, embodying improved heat conserva- 
tion and temperature control. 
R. Cross. U.S.P. 1,841,363, 19.1.32. 
A liquid-phase process embodying preheating, the use of a soaking drum 
and fuel conservation. 
E. W. Beardsley. U.S.P. 1,841,589, 19.1.32. 
A vapour-phase process utilising the residual heat of the heating gases. 
F. A. Howard and N. E. Loomis. U.S.P. 1,842,096, 19.1.32. 
A method of controlling the cracking reaction, the cracked oil being allowed 
to “ soak” in contact with uncondensed vapours. 
F. A. Howard and N. FE. Loomis. U.S.P. 1,842,097, 19.1.32. 
Improved recovery of gasoline of enhanced stability from a liquid-phase 
lant. 
; N. E. Loomis and M. R. Meacham. U.S.P. 1,842,104, 19.1.32. 
A combined still and cracking unit. 
W. E. Trent. U.S.P. 1,842,132, 19.1.32. 
Cracked residues are mixed with pulverised coal, “baked,” and the 
resultant oil blended into the feed to the cracker. 
F. C. Portail. U.S.P. 1,842,197, 19.1.32. 
Catalytie conversion, using agglomerated blocks of activated carbon as 
catalyst. 
H. C. Wade. U.S.P. 1,842,221, 19.1.32. 
Vapour-phase cracking of kerosine in association with steam. 
E. W. Beardsley and M. W. Colony. U.S.P. 1,842,318-20, 19.1.32. 
Vapour-phase cracking, using comingled heated gases as the converting 
medium. 
A. P. Sachs, U.S.P. 1,842,321, 19.1.32. 
Vapour-phase cracking, using comingled heated gases as the converting 
medium. 
C. Herthel. U.S8.P. 1,842,753-4, 26.1.32. 
Continuous liquid-phase process. W. Hi. TF. 


See also Abstract No. 304. 


Hydrogenation. 


298. Hien Pressure Tecuniqur. F. G. Keyes. Ind. Eng. Chem., 1931, 

23, 1375-1379. 

A description of the “dead weight"’ gauge, a piston gauge particularly 
suited for the precise measurement of high pressures, is given, and their 
calibration discussed. Some hitherto unpublished gauge characteristics 
are given. Precision temperature measurements are reviewed and the 
advantages of the platinum resistance thermometer emphasised. The 
methods for the measurement of volume under pressure are also discussed, 
and attention is called to their unsatisfactory nature. The use of glass 
containers for work at pressures of several hundred atmospheres is discussed, 
also methods for calibrating piezometers for volume and stretch. 

8. F. B, 
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299. Destructive HyDROGENATION OF CARBONACEOUS MATERIALS IN THE 
Liquip Puase. P. J. Askey, R. Holroyd, C. Cockram and I.C.I. Ltd, 
E.P. 363,445, 24.12.31. Appl., 11.10.30. 

The patent concerns a catalyst comprising an organic compound of tin 
(e.g., stannous oxalate, acetate, formate, etc.), which is not volatilised, but is 
decomposed at or below the temperature chosen for the destructive hydro. 
genation. W. H. T. 
300. Caratysts. Howards and Sons, Ltd., J. W. Blagden and G. C. H, 

Clark. E.P. 363,776, 31.12.31. Appl., 6.11.30. 

This invention claims to produce highly-active catalysts for dehydrogenation 
which consist of known mixtures of metallic oxides. A suitable support, 
such as pumice, abestos, kieselguhr or coke, is soaked in a solution of a 
mixture of salts of the metals in question, and the salts are easily decomposed 
into oxides with elimination of acid radicais by heating them to a temperature 
below 500° C. W.S. E.C 
301. Destructive HypRoGENaATION or Hyprocarson Ons. R. T. Haslam, 

Assr. to Standard I.-G. Co. E.P. 364,401, 7.1.32. Appl., 20.2.3). 
Conv. (U.S.A.), 13.3.30. 

Valuable low-boiling hydrocarbon oils are produced from higher boiling 
oils by destructive hydrogenation. The oil is preheated to an elevated tem. 
perature below 900° F., and the heated oil passed in vapour phase, together 
with hydrogen through a heat-insulated catalytic reaction zone at a pressure 
in excess of 20 atm. The reaction zone is maintained at a temperature above 
about 930° F. solely by the heat of reaction. W. 4H. T. 
302. Low-Bommce Hyprocarson Ons rrom HicHer Borne Ons py 

THE AcTION oF HyproGeN at Exevatep Temperatures. R. P, 
Russell, Assr. to Standard I.-G. Co. E.P. 364,403, 7.1.32. Appl., 23.2.3], 
Conv., 24.3.30. 

High-boiling oils are destructively hydrogenated by passing them together 
with hydrogen (at above 100 Ib. pressure) through a reactor (at 825° F.) 
packed with suitable solid catalytic material. The oil, gas and vaporous 
constituents are withdrawn from the reactor and fractionated, the heaviest 
fractions containing substances difficult to hydrogenate being removed from 
the system. The other fractions heavier than motor fuel are recirculated to 
the reactor. W. H. T. 
303. Hyprocen rrom HyprocarBon Gases. G. H. Freyermuth and W. V. 

Hanks, Assr. to Standard I.-G. Co. E.P. 364,419, 7.1.32. Appl., 7.3.31. 
Conv. (U.8.A.) 7.3.30. 

Hydrocarbon gas in admixture with steam is passed continuously over a 
suitable catalyst (at above 1200° F.) until there is evidence of a decrease in 
the activity of the catalyst. Steam free of hydrocarbons is then passed over 
the catalyst for several hours (6-24), whereby catalytic activity is improved. 
The catalyst comprises nickel or an oxide of nickel and alumina. W. H. T. 
304. CaTaLysts For CARRYING ouT DesTrUCTIVE HYDROGENATION AND 

CrackinG Processes. J. Y. Johnson. E.P. 364,586, 29.12.31. Appl., 
29.9.30. 

The catalysts used comprise one of several of the metals molybdenum, 
chromium and tungsten alone or in admixture with each other or with one or 
several of the metals iron, nickel and cobalt. The last three metals quoted 
are prepared by thermal treatment of their carbons in the presence of carrier 
substances and/or of the hydrocarbons to be treated. The catalysts are then 
treated at high temperatures with oxygen, sulphur or hydrogen sulphide 
and if necessary with hydrogen. W.8.E.C 
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305. Purtryise Hyprocarsons. J. Y. Johnson. E.P. 364,655, 11.1.32. 
Appl. 9.9.30. 

Solid or liquid hydrocarbons such as petroleums, tars and their distillation 
products are purified by treating them preferably in the liquid state with 
hydrogen or hydrogen-containing gases at high temperatures and under 
increased pressure. Iron activated with not more than 10% of its weight of 


nickel or cobalt or a mixture of nickel and cobalt is used as a catalyst. 
W.S. E. C. 


306. DestrucTIVE HYDROGENATION OF HypDROCARBONS AND SIMILAR 
Sussrances. J. Y. Johnson. E.P. 364,785, 14.1.32. Appl., 8.12.30. 


Hydrocarbons are heated in the presence of hydrogen and catalysts con- 
sisting of one or more oil-soluble compounds of organic acids or phenols 
with one or more metals from the second, sixth or eighth groups of the 


periodic system, especially zinc, molybdenum, chromium or cobalt. 
W. 8. E. C. 


See also Abstracts Nos. 250, 295. 


Chemistry of Petroleum. 


307. Ipewrirication or Diotertns 1x Lower Fractions From VAPouR- 
Puase Crackep Gasorrne. S. F. Birch and W. D. Scott. Ind. Eng. 
Chem., 1932, 24, 49. 

The formation of acid anhydrides from diolefines by the addition of maleic 
anhydride appears to give a method for identifying diolefines and possibly 
even for estimating them in cracked distillates. An examination of the lower 
fractions from the compression gasoline and gasoline from a high-temperature 
cracking unit showed that butadiene, piperylene, isoprene and cyclopentadiene 
were all present and easily separated. The cyclopentadiene derivative was 
insoluble and easily filtered off, being obtained chiefly from the fraction 
boiling from 40°-44° C. The piperylene derivative occurred in the same frac- 
tion as the cyclopentadiene, but could only be isolated by evaporation of 
the residual hydrocarbons. The isoprene derivative was isolated in a similar 
manner from the fraction boiling between 33°-37° C. The butadiene addition 
product was obtained by heating the fraction boiling below 20° C. with maleic 
anhydride for eight hours in an enamelled autoclave at 100°C. A quantity of 
rubber-like polymer was formed at the same time, from which the butadiene 
derivative was freed by crystallisation from benzene and petroleum ether. 

W.H.T. 


308. Svurraprurry or Copatt CATALYSTS IN THE SYNTHESIS OF BENZENE. 
F. Fischer and H. Koch. Brenn.-Chem., 15.2.32, 18 (4), 61-68. 


The work described shows that the activity of cobalt catalysts in the 
synthesis of benzene can be increased so as to produce 153 ml. of benzene 
per cu. metre of the mixed gas, as compared with 100 ml. obtained in previous 
experiments. 

The best oxide contact mixture was not prepared from the nitrate, but 
by utilising kieselguhr as a carrier. A cobalt catalyst, together with 18% 
of thorium oxide precipitated with potassium carbonate or cobalt together 
with 15% of manganese precipitated with sodium carbonate, are found to be 
equally effective. The addition of copper caused a decrease in the temperature 
of reduction and was not considered satisfactory. W.S. E.C, 
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309. Formation or NAPHTHENIC AcIDs. 
J.ACOS., 1932, 54, 239. 


Oleic acid has been cracked in the presence of water and alumina. Esters 
alcohols and iodides were prepared and finally converted to hydrocarbons 
which corresponded to structures of the octonaphthene and the nonanaphthene 
type. Emba gas oil was oxidised by air blowing at 90° to 100°C. in the 
presence of catalysts giving oxy and carboxy acids of monocyclic naphthene 
type. ° W. AH. T. 
310. Potymerisation Reactions unpeEr Hien Pressure. II. Tug 

MECHANISM OF THE Reaction. J. B. Conant and W. R. Peterson. 
J.ACS., 1932, §4, 628. 

Previous work showed that peroxides and ozonides were effective catalysts 
for both types of polymerisation, and that catalysts were not essential since 
a sample of isoprene distilled in nitrogen and compressed without exposure 
to air polymerised at a rate only slightly less than that of material freshly 
distilled in air. The results of the experiments described lead to a revision 
of this conclusion, and the authors consider that peroxide catalysis is esential 
to polymerisation and that the effect of increased pressure is only to accelerate 
the reaction. It was found, for example, that by adding hexaphenylethane 
(which reacts rapidly with O,) to isoprene in nitrogen and distilling, the rate 
of polymerisation is reduced tenfold. The material thus prepared still 

polymerises under pressure, and it can be argued that this represents the 
uncatalysed reaction, but it is probable that traces of oxygen or peroxides 
are still present adsorbed to the glass surface. It is suggested that the 
mechanism of polymerisation is a series of chain reactions initiated in the 
liquid by the spontaneous decomposition of the peroxide from time to time. 
The accelerating effect of great pressures is due to the orientation of the mole- 
cules of the isoprene or aldehyde into a more compact bundle in which longer 
reaction chains would be propagated by the spontaneous decomposition of 
a single peroxide molecule. Cyclo-hexene oxide has been polymerised with 
great difficulty and attempts to stabilise the polymeric aldehydes were not 
successful. W. iH. T. 


311. Nuctzar Synrueses in THE Overtn Serres. III. Toe Hexenes, 
G. Schmitt and C. E. Boord. J.A.C.S., 1932, §4, 751. 

The nuclear synthesis of olefins through the B-bromo ethers has been used in 
a systematic study of the hexenes. Ten of the thirteen structurally possible 
members of this family have been prepared, including those previously 
unknown. The method is shown to be applicable to the synthesis of mono- 
alkyl, symmetrical and unsymmetrical dialkyl ethylenes, and is believed to 
be applicable to the tri-alkyl and tetra-alkyl ethylenes. A definite relation 
is shown to exist between the physical properties and molecular structure of 
the hexenes, and certain rules have been formulated relating the boiling points, 
densities and refractive indices of the hexenes to their structure. Eight 
bromohexyl ethyl ethers, three hexenes and five dibromohexanes are 
described for the first time. W. H. T. 


312. Srupres or PotyMerisaTion AnD Rive Formation. X. Tue Rever- 
SIBLE POLYMERISATION or Srtx-Memperep Cycric Esters. W. C. 
Carathers, G. L. Dorough and F. J. Van Natta. J.A.C.S., 1932, 64, 
761. 

Examples of the reversible polymerisation of six-membered cyclic esters 
are given, together with some experimental data and speculations on the 
mechanism of the phenomenon. It is concluded that the ability to undergo 
reversible polymerisation is generally characteristic of six-membered eyclic 


A. W. Petrov and I. Z. Ivanoy, 
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ters, while ester rings of five atoms or more than six atoms do not polymerise 

mder the action of heat. The tendency of six-membered cyclic esters to 
polymerise is closely related to their great susceptibility towards hydrolysis, 
both tendencies being diminished by the presence of substituent groups. The 
polymers formed from six-membered cyclic esters are linear polyesters, and 
in certain instances the chains are open and terminated by hydroxyl and 
carboxy! groups. Both polymerisation and depolymerisation consist essentially 
of a process of ester interchange. The peculiar position occupied by the six- 
membered cyclic esters is readily explained by stereochemical considerations 
based on the Sachse-Mohr theory. W. 4H. T. 


Analysis and Testing. 


$13. DereRMINATION oF CARBON IN OrGANICc Compounps. A. Chalmers. 
Ind. Eng. Chem., Anal. Ed., 1932, 4, 1. 


The apparatus consists of a conical flask (500 ml.), the neck of which is 
attached to a manometer by means of a ground-glass stopper, a thermometer 
being hung inside the flask so that its bulb is 2m. from the bottom. The 
volume of the apparatus is determined, due allowance being made for the 
thermometer. Up to 0-1 gm. of the sample is placed in the flask, together 
with 2gm. of chromic acid anhydride and 10 ml. of conc. sulphuric acid is 
added in such a manner that the acid does not come into contact with the 
solids until the stopper has been inserted. The temperature of the air inside 
the flask is then noted, together with the head of mercury produced by inserting 
the stopper. The contents of the flask are mixed and slowly heated (the 
temperature not exceeding 80° C.) until the liquid ceases to effervesce, after 








which the apparatus is allowed to cool to the initial temperature and the 
reading of the manometer taken. Knowing the increase in pressure due to 
the evolution of CO, and the solubility of the latter in the acid, the carbon- 
content of the sample can be determined with an accuracy of 0.5% maximum 
deviation from the theoretical. W.#H. T. 


314. Derermmnation or Isoproryt Atconor my Ernyt Atconorn. F. M. 
Archibald and C. M. Beamer. Ind. Eng. Chem., Anal. Ed., 1932, 4, 18. 


The method of analysis is based on the difference in the solubility of caustic 
soda in the two alcohols. 10 ml. of sample is shaken at 25°C. in a 50 ml. 
stoppered, graduated cylinder with about 20 ml. of exactly 30% caustic 
soda solution until the separated layers are constant in quantity. 1 ml. of 
the alcohol layer is then titrated with 0-1 N sulphuric acid, the titration volume 
being referred to an empirical curve showing the percentage of isopropyl 
alcohol plotted against alkalinity. The method is stated to be accurate to 
a fraction of 1% of isopropyl alcohol at small concentrations (less than 20%). 

W. H. T. 


315. Corrosion Test on Castna-neap Gasotines. A. W. Trusty. Ind. 
Eng. Chem., Anal. Ed., 1932, 4, 33. 

Two drops of mercury are shaken with 10 ml. of gasoline. If no black 
precipitate of mercury sulphide is formed, and if the mercury surface remains 
bright, the A.S.T.M. corrosion test will be negative. If a black precipitate 
is formed the A.S.T.M. test should be carried out. This test does not apply 
to cracked gasolines, refinery absorption gasoline or other comparatively 
high-sulphur gasolines. W. iH. T. 
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316. Furt-Gas ANALysIs ror HEATING VALUE AND ComBUSTION Catcuta. 
Tions. K. M. Watson and N. H. Ceaglske. Ind. Eng. Chem., Anal. Bd, 
1932, 4, 70. 


By extending the procedure followed with the Bureau of Mines apparaty 
to include an additional combustion with oxygen, the average composition 
and volume of both the saturated and unsaturated hydrocarbons of a ga 
sample are determined and the results may be used as a basis for combustion 
calculations. The carbon dioxide is absorbed in potassium hydroxide solution, 
the “ illuminants " in fuming sulphuric acid and the oxygen by phosphorus or 
alkaline pyrogallate. The carbon monoxide and hydrogen are determined by 
fractional combustion with cupric oxide at 300° C., followed by the deter. 
mination of the carbon dioxide formed. The carbon monoxide content of the 
original gas is equal to the carbon dioxide formed, whereas the hydrogen. 
content is equal to the contraction in volume accompanying the first com. 
bustion. The residual gas is assumed to consist of paraffin hydrocarbons 
and nitrogen. This gas is subjected to complete combustion with oxygen 
in contact with an incandescent platinum wire. From a knowledge of the 
contraction in volume and carbon dioxide formed, the composition of the 
paraffins may be calculated. To determine the composition of the 
‘ illuminants,” a second sample is treated with potassium hydroxide solution 
for the removal of carbon dioxide and then burned with an excess of oxygen. 
The contraction in volume and the carbon dioxide formed are determined 
and calculated on the basis of 100 ml. of the original gas. Equations ar 
developed whereby the heating values of mixtures of either saturated or 
unsaturated hydrocarbon gases may be calculated from their average com. 
positions, the error of the analysis not exceeding 2%. W.H.T. 


317. Derermination or Toran SutpHur in Gases. E. Lieber and R. 
Rosen. Ind. Eng. Chem., Anal. Ed., 1932, 4, 90. 


An improved method for the determination of total sulphur-content of 
gases is described. The apparatus is of modified Drehschnidt type and 
consists of gas flowmeters, combustion apparatus and wash bottles for the 
absorption of oxides of sulphur from the products of combustion. Pyrex 
glass construction is used throughout, together with ground-glass joints, 
which obviate the use of rubber connections, etc. The combustion apparatus 
consists of a spherical chamber in which the burning takes place and a con. 
denser for condensing the water vapour formed in the combustion and for 
cooling the gases in order to absorb the oxides of sulphur more efficiently. 
The stream of gas is burnt in a current of pure oxygen and nitrogen, burning 
being commenced by means of a spark gap using platinum leads. The 
absorption bottles contain Na,CO, solution, the sulphur being determined 
as BaSO,. 

Tests on a series of synthetic mixtures containing a number of types of 
8S. compounds showed a mean error of 0-03% (2-4% on actual S. content). 
Different operators agreed to within 1% of the actual 8. content. An analysis 
requires from 1 to 100 litres of gas, combustion being completed in one to four 
hours. W.H.T. 


318. Measurement or Stow Gas Frow. D. H. Killeffer. Ind. Eng. Chem., 
Anal, Ed., 1932, 4, 97. 


The thermal characteristics of the gas are used as a means of measurement, 
by examination of the change of temperature of the gas when supplied with 
a measured (electrical) heat input. The equipment consists of a heating coil, 
a voltmeter, an ammeter and two thermometers correct to within 1/10°. 
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heating coil is suspended in the gas stream in such @ way as to give the 
maximum contact between the wire and the gas. The thermometers with 
thir bulbs in the centre of the gas duct are placed at equal distances each 
side of the radiator. 

The calculation of rate of flow is effected by the aid of the formula :— 
(VxAxK) 





~ (Sp. heat x (T—To) 
where F rate of flow, V=voltage, A=amperage, To=temperature of gas 
tefore passing the heater, T=temperature of gas after passing the heater, 
aad K=a constant for converting watts to heat units. A list is given of the 
gecial precautions to be observed for obtaining the maximum a 
W. H. T. 
319. DeTERMINATION oF TreTRaETHYL Lzap In Ernyt Gasouine. E. L. 
Baldeschwieler. Ind. Eng. Chem., Anal. Ed., 1932, 4, 101. 

The method depends on the fact that tetraethyl lead is completely de- 
composed by shaking the gasoline (200 ml.) with concentrated nitric acid 
(20 ml.) forming lead nitrate. The aqueous layer containing the acid and 
most of the lead nitrate is drawn off and the gasoline washed with water to 
remove the last traces of lead salt. The washings are added to the acid and 
the whole reduced by evaporation to 20 ml. After cooling, 15 ml. of con- 
centrated sulphuric acid are added and the solution boiled until fumes of 
sulphur trioxide are evolved. Blackening of the solution due to charring of 
organic matter can be removed by further boiling and addition of nitric acid. 
When the solution is colourless, it is cooled in ice water and the lead sulphate 
filtered off, washed with 2% sulphuric acid and alcohol, dried, ignited and 
weighed. The accuracy of the method is within 0-02 ml. of tetraethyl lead 
per gallon, and the time taken 4 hours. W. H. T. 
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320. Myer’s Demutstrication Test ror Brruminous Emutsions. P. R. 
Smith. Ind. Eng. Chem., Anal, Ed., 1932, 4, 105. 

100 gm. of emulsified asphalt are placed in a tarred 600 ml. beaker and 
35 ml. of 0-02 N calcium chloride solution added over a period of 2 minutes, 
being stirred with a glass rod. The contents of the beaker are then drained 
through a No. 14 sieve, the unbroken emulsified asphalt in the beaker and on 
the rod being rinsed through the sieve with distilled water until there is no 
appreciable discolouration of the rinsing water. The beaker, rod and sieve 
are then dried at 163°C. for 2 hours and weighed. The standard calcium 
chloride should be made up precisely, and the temperature of the emulsion 
and calcium chloride solution should be controlled during the test 
(25°-+-1° C.). The wire of the sieve should not be attacked by alkali. 

W.H.T. 
321. Porenriometrnic Trrration or Aciprry 1x Ons. R. R. Ralston, 
C. H. Fellows and K. 8. Wyatt. Ind. Eng. Chem., Anal, Ed., 1932, 4, 
109. 

The platinum-carbon electrode is shown to possess distinct advantages 
over others previously suggested for the acidimetric titration of oils. Agar- 
Agar dehydrates slowly and permits leakage, isolation of the reference electrode 
in @ separate vessel by means of a bridge is impractical owing to the relatively 
high resistance of the solution, while the silver-silver chloride electrode, 
although satisfactory when fresh, ceases to function after a few days. The 
indicator electrode (quinhydrone) is slow in coming to equilibrium potential 
and is unreliable in alkaline solutions. The advantages of the platinum carbon 
electrode are simplicity, compactness, high electrical conductivity, low 
resistance contact with the solution and large potential change at the end 
point (100-250 millivolts). 
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An explanation of the second inflection point in the differential plot q 
results on oil titrations is postulated as being due to the presence of tw4 
different classes of organic acids. A system is described which permits acidity 
determinations on oil samples as small as 0-5 gm. W. H. T, 


322. Fractionatinc Cotumny ror Use unper DIMiInisHep Pressyyy 
M. T. Bush and A. M. Schwartz. Ind. Eng. Chem., Anal. Ed., 1932 
4, 142. 


The column itself is of the filled type, ¢.g., a 12 mm. tube filled with jack. 
chain hanging in two or three lengths from a metal ring at the top, and i: 
attached to the reflux head and flask by ground glass joints. Around the 
column is placed a length of wider glass tube (30 mm. dia.) fitted with a heating 
element of chromel wire on a narrow strip of asbestos paper. The column 
and heating jacket are positioned by means of rubber bungs in an evacuated 
jacket of suitable length. The reflux head is of the normal type, but is fitted 
with a mercury valve as flow divider. The apparatus, a sketch of which is 
given, can be used for charges of from 50 to 400 ml. having ——, rk up 
to approximately 200° C. at pressures of 1 mm. {. T. 


323. Specivic Heat or Miverat Os. H. Kraussold. Petr. Zeit., 20.1.32, 
28 (3), 1-7. 
A short review of previous work on this subject is given. Kraussold used 
a calorimeter which was heated electrically and surrounded by an outer 
vessel containing aniline which was gas-heated. The specific heats of various 
crude oils, gas oils and turbine oils were determined, and the following 
equations derived, in which the relationship between specific heat and specific 
gravity is shown :— 
c=a+bt 
where c is specific heat. 
a is a constant or a function of y,, (specific gravity). 
b is a temperature coefficient also dependent on y,,. 
c=0-444+0-00077 t for heavy distillates between 100° and 400° C. 
The accuracy amounts to about +3% in an equation of the form :— 
c=a+b (t—15) 
where b=0-0011. 
a=0-937—0-56y,,; for Y,, > 0-9. 
=0-711—0-308Y,, for y,, < 0-9. 
Various data and curves showing the relationship between c¢ and 7,, ar 
given, and the results of different workers discussed. W.S. E. C. 


324. Expiosion Liwirrs or Mingerat Om Varovur-Am Muxtures. fF. 
Pachtner. Petr. Zeit., 27.1.32, 28 (4), 1-4. 


The explosion limits of various hydrocarbon vapour-air mixtures were 
determined and the results show that hydrocarbons from C,H, to C,,H ., 
are prevalent in the mixtures. Those hydrocarbon vapours between ethanc 
and octane form explosive mixtures, but vapours containing greater than 
10 carbon atoms in the molecule are not present in sufficient quantity to 
form explosion mixtures at ordinary temperatures. 

The explosion limits vary according to the diameter of the explosion space, 
and the material of the container. Lead and copper containers give almost 
the same limits as a glass container, on account of their great heat capacity. 
The lower limit of gasoline at 100° C. is 1-1% expressed as percentage of gas 
or vapour by volume per unit volume of the mixture. Gasoline under a 
pressure of 200 mm. pressure of mercury has a lower explosion limit of 
1-5% and an upper limit of 2-6%,. W.S. E.C. 
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325. Fiasa-Poust Testine Macuine. Nihon Sekiyn Kabushiki Korisha, 
Assrs. of M. Mizuta and T. Yoshimura. E.P, 364,328, 7.1.32. Appl., 
30.12.29. 

A new Pensky-Marten flash-point apparatus is described, consisting of a 
double-walled cup and a conical inner casing for the test oil placed closed to 
the flash nozzle, the space between the walls on the side of the cup remote 
from the flash nozzle being slightly enlarged. This new apparatus enables the 
flash point of a small quantity of oil to be tested accurately and rapidly by 
decreasing the surface exposed to strong heat and thus preventing the de- 
composition of the test sample due to partial over-heating. 

In carrying out a test 10 ml. of the oil are pipetted into the inner casing 
up to the standard line at room temperature and the length of the test flame 
is 5mm. The temperature is raised at the rate of 6-10° C./min. up to 20° C. 
below the expected flash point for an oil of flash point above 100°C. and 
4-5° C./min. over that temperature. The oil is stirred when the temperature 
exceeds 100° C., and on approaching the flash point the test flame is applied 
to test the ignition of the oil. W.S. E.C. 


See also Abstracts Nos. 258, 277. 


Anti-Detonation. 


326. Iexrrion or Hyprocarpon/Atn Mixtures By Hor Sports. M. Aubert 
and A. Pignot, Ann. Comb. Lig. 1931, 5, 819-828. 

Loss of power in an engine can be caused by ignition from hot spots, and 
the authors have investigated the minimum temperature required by a hot 
spot to cause reaction in a hydrocarbon/air mixture and the speed of such 
reaction. 

A small coil of 0-1 mm. platinum wire was mounted inside the cylinder, 
and the temperature inside the latter measured by a thermocouple and 
thermostatically controlled. The cylinder was heated to a point above the 
boiling point of the hydrocarbons and the cold hydrocarbon introduced. 
The reaction occurring on the hot platinum wire, the initial temperature of 
which could be calculated from known electrical input, etc., caused its 
resistance to change and hence the potential drop across its ends also changed. 
This latter was measured and so time/voltage curves were obtained for the 
introduction of definite amounts of hexane, cyclohexane, cyclohexene, and 
benzene. The slopes and shapes of such curves depended upon the temperature 
of the spiral and the amount of hydrocarbon introduced. For example, 
with the introduction of between 0-02 to 0-09 ml. of benzene or cyclohexane, 
when the cylinder temperature was 105° C., and the initial spiral temperature 
was 377° C., a rise and fall in voltage of 1°7 volt occurred in 5—30 secs. 
(approximately). 

For smaller or larger additions of hydrocarbon the spiral temperature was 
increased and kept constant during the reaction (60—300 secs.), or raised 
successively through a series of levels which indicated slow reactions of 
different activities. Intermediate-type curves were obtained with hexane in 
quantities greater than 0-11 ml. 

Variation of hot spot temperature from 424° C. to 315° C. had almost no 
effect on the minimum and maximum limits of inflammability. For 
cyclohexane, 283°C. was the minimum temperature required to cause 
reaction, but 305°C. was necessary to ensure a certain result every time. 
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The higher the initial temperature of the wire, the faster the phenomenon 
occurred, and for a given initial temperature a certain concentration of 
hydrocarbon vapour gave the quickest reaction. Calculation of the 
temperature of the wire during the slow successive reaction levels for very 
small benzene additions gave 465° C., 660° C. and 850° C., when the cylinder 
temperature was 105° C., and the wire initially at 377° C. W. E. J. B. 


327. InTeRPoLATION MetrHop tw Routine Detonation Testinc. D. B. 
Brooks. J.S.A.E., 1932, 30, 54-56. 


An investigation on four engines, viz., a General Motors Corpn. fuel research 
engine, an Ethyl Gasoline 8.30, and two C.F.R. engines of the latest type, 
of the merits and otherwise of various “ brackets * in determining the octane 
number of fuels. The “ bracket” is the difference in octane numbers of pairs 
of reference fuels used to match a given fuel, the actual octane number of the 
sample being interpolated from the results on the pair of reference fuels between 
which the sample falls. 

The advantages of the bracket of two octane units recommended by the 
Detonation Sub-committee appear to be that: (1) A considerable mis. 
adjustment of the bouncing pin does not seriously impair the results ; (2) it 
practically eliminates interpolation ; (3) the time lag on switching over should 
be small, as the intensity of detonation does not vary greatly. 

The author claims that with proper adjustment of the pin it is possible 
to use as large a “ bracket” as 10. Among the advantages claimed are the 
following: (1) It more than doubles the speed of testing; (2) with proper 
adjustment of pin the precision is equal to that obtained with smaller 
interval; (3) a much smaller number of reference blends is required. 

The author suggests that it is possible with the new four-bowl carburettor 
on the C.F.R. engine to rate practically all fuels in ordinary use without 
changing the reference fuel blends. Tables are given showing in detail the 
results obtained with brackets of 2 and 10. 

The conclusions drawn are: (1) The use of a bracket of 10 is practical if 
the bouncing pin be suitably adjusted. (2) The results obtained show that 
the pin can be so adjusted to give aceuracy to 0-1 octane number between 
50 and 80 octane. (3) To determine an economical and practical method for 
suitably adjusting the pin for large ‘“ brackets’ requires further research. 

C. H. 8. 


See also Abstracts 319, 328. 


Engines. 


328. Furruer Investication or Fuser Insection In AN Enoine Having 
Spark Icnirion. E. 8. Taylor and G. L. Williams. J.S.A.Z., 1932, 
30, 24-30. Cf. Abstract No. 703, 1931. 


The work now described deals with experiments with three fuels, viz., 
aviation gasoline, hydrogenated fuel with a boiling range 380° F. to 755° F., 
and fuel oil with boiling range 460° F. to 650° F. The engine used was a C.F.R. 
detonation unit coupled to a cradled dynamometer and fitted with a “‘ Bosch " 
cam-operated, plunger-type fuel pump. The injection valve, fitted with 
diaphragm spring, was specially designed to meet the requirements of the late 
injection that is necessary with two-cycle engines to obviate loss through the 
exhaust ports. The duration of injection varied from 19° to 25° crankshaft 
angle, according to mixture ratio desired. The inlet valve was shrouded on 
one side and could be rotated through 90° to vary the direction of incoming 
air and so the turbulence. Without directed turbulence it was found that 
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distribution of the fuel was very poor and operation uncertain, regardless 
of the position of the spark plug points, which were made so that they could 
be extended and the gap placed in different parts of the combustion space. 
All tests, with the exception of the throttling tests, were made at full throttle 
with load adjusted for 1000 r.p.m. A compression of 5-1 was used, except 
in tests of injection timing on detonation when it was varied, and in the tests 
on fuel oil which was at 4-1. The injection was varied from B.D.C. before 
compression to as late as was consistent with even running, and the mixture 
was varied at each alteration of injection timing from the lean limit to very 
rich. Using aviation gasoline, the injection was varied from 30° before B.D.C. 
to 90° after B.D.C., using in turn two injection valves, one of high and one of 
low penetration. The best results were obtained with the high penetration 
valve, due to the engine being less sensitive to stratification effects with this 
valve, and curves of B.M.E.P. and fuel consumption are given. The previous 
work with this arrangement has shown that 5%, to 7% more power and 6%, 
to 11°, lower fuel consumption can be obtained than with a carburettor. 
The results indicate that injection should begin simultaneously with inlet 
valve closing, which gave excellent performance. 

The hydrogenated fuel, which was of high anti-knock value, gave very similar 
results to the aviation gasoline and curves are given showing best performance 
against injection timing. 

Using the low-grade fuel oil at 4-1 compression, to avoid detonation it 
was found that the best results as regards fuel economy were obtained with 
late injection, though power fell off somewhat in comparison with the earlier 
injection. With a higher compression ratio it was found possible to begin 
injection as late as 40° before T.D.C., with fuel economy approaching the 
best that could be obtained with gasoline. 

The penetration powers of the injection valve used falls off rapidly as fuel 
is reduced. This, coupled with tendency towards incomplete distribution 
with late injection, appears to cause stratification, and it was found i 
by placing spark gap in region of rich mixture to run steadily, although the 
average mixture strength in cylinder was too weak to burn. It appears 
possible by thus controlling stratification to maintain fuel economy beyond 
the point where normally fuel consumption rises due to slow burning. Experi- 
ments were also carried out to investigate the effects of alteration of injection 
timing on detonation, and a comparison is made between varying oe 
timing against spark timing as affecting detonation. C.H 


329. Morors anp Tem Fvets Must Frr. W. G. Lovell and J. M. 
Campbell. Oil and Gas J., 7.1.32, 30 (34), 17. 

The increasing necessity for a close relationship between fuel quality and 
engine design is stressed. Considering the methods available for increasing 
the power output of engines: (1) Increases in volume swept by pistons per 
cycle or unit of time, achieved by increasing size or speed of engine, are not 
intimately related to fuel quality; (2) increases in the amount of fuel-air 
charge per unit of swept volume and increases in C.R. are both subject to 
direct limitation by the quality of the fuel burned. The increase in power 
output which can be obtained from an engine by using fuels of increasing 
octane number and raising the C.R. to the limit set by detonation is 
illustrated. The ‘relation between the automobile and the octane number 
of the fuel has resulted in certain changes in cars and in fuel production 
methods, and may result in further readjustments to obtain more power. 
The changes which have recently taken place in the average car are shown. 
The specific displacement, ¢.e., piston displacement per unit weight and distance 
of travel of car, varied erratically and to only a small degree over the period 
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1927-1931. Accelerating ability (as measured by the time required to 
accelerate from 10 to 35 m.p.h.), on the other hand, increased steadily, and 
in 1931 was 20% greater than in 1927. Average performances and maximum 
speeds have also increased during the period. Since there is little variation 
in specific displacement, obviously the tendency has been to obtain more 
power from a given amount of piston-swept combustion space, i.c., to 













utilise the methods under heading (2) above. Unfortunately, the octane Co’ 
numbers of gasolines over a period of years are not available, but conside sring . 

the increased quantities of cracked gasolines produced and the increased Gas \ 
sales of gasolines treated with anti-knock compounds, it is obvious that the Oriskan 
average anti-knock value of gasolines marketed has increased appreciably, a7 well 
Fitting the fuel and engine together for the purpose of obtaining greater distribu 
power output may become largely a matter of eliminating detonation. The the irre 
variations in anti-knock value of pure hydrocarbons and of straight-run dructul 
gasolines of different origin are pointed out. Consideration must be given Anot 
to selection of crude and of manufacturing process, not only from the point the Ori 
of view of maximum yield, but also that of the quality of the gasoline others | 
obtained. Eventually we should expect to see an eeonomic balance between § °° of 
cost of fuel and the efficiency with which it can be utilised. R. A. E. at 


330. Fur. Insecrion Systems or LC, Enorves, K. E. L. Guiness. § aro usu 
E.P. 362,368, 2.12.31. Appl., 2.9.30. souther 

An arrangement is described for maintaining a constant quantity of fuel 
injection with varying speeds in engines in which the fuel is maintained under | 334- 
pressure in a supply chamber and is delivered by a mechanically-operated 
valve. An @ 
A governor-controlled wedge, inserted between the cam and the valve, | Asa re 
alters the time of opening and closing of the valve and so that the closing § study « 
time alone shall be varied, a further cam renders the wedge inoperative during §f disting 





the period of opening. J.G. W. and vej 
331. Two-Srroxe Comp. Ien. L.C. Enorves. F. H. Royce. E.P. 362,453, feature: 
4.12.31. Appl. 4.9.30. which | 


The invention relates to a form of 2-str. cycle comp. ign. engine in which the 3000 a 
air charge is received under pressure through ports in the cylinder, arranged Such f 
tangentially and opened by the piston near the bottom of its stroke. The cobs 
combustion space, into which the fuel discharges, is cylindrical and of smaller ws : 
diameter than the main cylinder. A mechanically-operated exhaust valve "Used 


is located at the top of the combustion chamber. J.G. W. provid 
332. Pistons ror I.C. Enerves. H. R. Ricardo. E.P. 363,417, 24.12.31. & often r 
Appl., 24.9.30. 
A piston, primarily designed for small comp. ign. engines, which shall 
retain the advantages of light weight alloy without the disadvantage of 
high heat flow through the sealing rings, causing carbonisation in the ring 
grooves and excessive wear, is described. 335. 
The piston is made in two halves, the crown, containing the sealing rings, 8. 
is made of ferrous metal and the rest of the skirt with the gudgeon pin bosses 
and oil scraper rings, is made of light alloy. The 


The two parts are bolted together by long bolts, ween cross-section is 
reduced to allow for extension due to heat stress. solving 


A diaphragm may be provided between the gudgeon pin and the under- To ¢ 
side of the crown to prevent oil carbonising on the hot surface, and to improve conditi 
cooling a liquid could be introduced between the diaphragm and the crown, of the 
which would be agitated by the motion of the piston. J.G. W. aoe 


See also Abstract No. 249. 
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Geology. 


333. Troca Area or PENNSYLVANIA ImporTANT Gas FIELD DEsPiTe Sporrep 
Conpitions. R. E. Leigh. Oil Weekly, 12.2.32, 64 (8), 30. 

Gas was first discovered in Tioga County, N. Pennsylvania, in 1930, in the 
Oriskany sand on the Sabinoville anticline. Following this discovery some 
§7 wells have proved production at about 4000 ft. to be extremely irregularly 
distributed. The Oriskany is a relatively thin sand with very low porosity, 
the irregularity of production being possibly due to the broken nature of the 
structure. 

Another promising gas well has recently been completed further west in 
the Oriskany sand on the Hebron anticline in Potter county, and several 
others in the Oriskany sand and Bradford series in southern New York. In 
none of these localities has the Medina sand been tested. 

The structures in question are a series of north-east—south-west anticlines, 
the broad crests of which form a series of domes and saddles. Flank dips 
are usually low, but those structures appearing assymetrical exhibit steeper 
southern flanks on which faulting may be prominent. Cc. E. H. 


334. Agrtat PHorocrarHy my GroLocicaL AND GropHysicaL Work. 
J. Logan. Oil Weekly, 19.2.32, 64 (9), 17. 

An aerial survey has three uses in connection with geological investigation. 
As a reconnaissance map enabling the geologist to make a general preliminary 
study of an area; anticlines, domes, formation contacts, and faults may be 
distinguished by such features as surface relief, drainage, soil colour changes, 
and vegetation. As a guide-map enabling the geologist in the field to locate 
features picked out in the preliminary reconnaissance. As a base-map on 











which the geologist may conveniently record his observations. 

In making such surveys, photographs are taken from altitudes between 
3000 and 12,000 ft. Practical map scales are 1000 and 2000 ft. to the inch, 
Such factors as time of day and season of year play an important part in 
photography with regard to shadows thrown from surface relief and colour 
differentiation. 

Used in connection with geophysical surveying, an aerial survey similarly 
provides a reliable base map for planning and recording results of surveys, 
often resulting in greater speed and accuracy of work. Cc. E. H. 


Field Technology. 


335. Imrecutarirres in Pumprne Motion. J. C. Gordon. Oi Weekly, 
8.1.32, 64 (4), 15. 

The dynamometer has enabled the magnitude of loads handled by a 
pumping unit to be measured and this information has been of value for 
solving individual well problems. 

To determine the fluctuations in speed of the crankshaft under varying 
conditions a torsiograph was used. This instrument records the fluctuations 
of the shaft on a continuous chart and an electric timing device indicates 
the number of revolutions of the shaft. From this record, the velocity changes 
of any point of the pumping stroke can be determined. 

L 
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The study was made on a pumping rig, consisting of a reduction geared 
unit driven by a 40-h.p. gas engine, the engine having fly wheels weighi 
2000 Ib. each, at a well 3000ft. deep equipped with 2}-in. tubing ang 
}-in. sucker rods. Torsiograph cards were taken from the crankshaft and 
dynamometer cards from the polished rod and curves were plotted from 
these records. 

Diagrams are given showing the load on the polished rod directly in pounds, 
the plunger travel with respect to the polished rod travel plotted against the 
crank motion, stretch in the sucker rods and polished rod travel plotted against 
plunger travel. 

Tubing stretch and contraction affect the relation between the plunger 
travel and the working barrel, but do not affect the rod stretch to any 
appreciable amount. 

All these factors result in the load on the polished rod and the crank being 
very irregular, but proper counterbalancing will assist in reducing peak loads, 
The torsiograph cards taken from the crankshaft indicate the varying load 
and all torsional vibrations resulting from load and engine impulses are 
recorded. 

A study of the force due to acceleration delivered to the polished rod of 
three types of pumping rigs was made. Each well was 3000 ft. deep, with 
2} in. tubing and } in. sucker rods. 

With a geared reduction unit driven by an electric motor, the maximum 
force was 32 Ib. 

With a geared reduction unit driven by a 40-h.p. single cylinder 2-cycle 
engine equipped with fly wheels weighing 2000 Ib. each, the maximum force 
was 31.6 Ib. 

With a standard rig driven by a single cylinder 30h.p. 2-cycle engine 
equipped with regular fly wheels, the maximum force was 215 Ib. 

The difference in these forces is due to the heavy rotating parts and better 
counterbalancing of the unite. 

The stretch of sucker rods, accelerations due to explosions from engines 
operating at speeds below 200r.p.m., belt stretch in standard rigs and 
insufficient counterbalancing result in the pumping motion of the average 
pumping rig being very irregular. L. V. W. C. 


336. Hien Pressure ConnecTions ror Deep WELIs tx OKLAHOMA. 
R. W. Bond and W. H. Collins. Oil Weekly, 8.1.32, 64 (4), 21. 


The surface fittings of the deeper wells in Oklahoma are subjected to 
pressures up to 2300 Ib./sq. in. when closed in and when these wells are 
flowing the fittings are sand cut severely and most failures are due to this 
action, rather than the high pressure alone. Flowing at the rate of 
70,000 bri. per day with 150,000,000 cu. ft. of gas through 7 in. casing and a 
pressure of 150 lb. at the master gate, a velocity of 450 m.p.h. is reached at 
the top of the 7 in. string. With sand present the fittings are constantly 
cutting out. 

The primary consideration is, then, to increase the factor of safety. 

Diagrams are given showing a well in the various stages of drilling and 
setting casing. The 15} in. or 13} in. surface string is set with a master gate 
attached, a mud line run for killing the well, if necessary, and a blow-out 
preventer for closing off around the drill-pipe. 

After setting the 9 in. or 9§ in. casing a master gate or blow-out preventer 
is attached and in some cases a 15} in. or 13§ in. by 9 in. or 9§ in. braden- 
head is used. If there is a danger of a leak in the 9 in. string the bradenhead 
will be vented to prevent the pressure from building up in the surface string. 
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After setting the 6§ in. or 7 in. string, two 
the blow-preventer and when the well is completed the blow-preventer is 
removed and a third master gate is installed. Each gate is tested to 5000 or 
4000 lb. and is remote controlled. All fittings are anchored to the derrick 
foor to reduce vibration and to make them secure. 

The type of hook-up influences the method of taking potentials and the 
general proration scheme in the Oklahoma City Field. 

An expansion chamber over the mouth of the well coupled to mud 
separators is satisfactory for handling large volumes, especially in the 
congested districts, 

Solid and adjustable chokes are in use throughout the field, the larger 
wells being equipped with the adjustable type. Sand cutting is now more 
common beyond the choke. Many operators are experimenting with the 
length of choke.orifice, the position of the choke seat in the cross and with 
the length and inside shape of the ball plug on top of the cross in an effort to 
influence the place and amount of cutting. 

In the cable tool wells under moderate pressure, lubricators are used to 
control the flow at all times, 

In the gas lift wells high starting pressures are needed and as a result 
only high pressure fittings can be used and the tubing has been snubbed 
and lubricated in against pressures up to 1200 Ib. without loss of oil. The 
bottom of the tubing is closed by a device which can be removed or inserted 
at will. 

The tendency has been toward simple hook-ups with a greater factor of 
safety and the more careful study of the problems experienced has reduced 
the number of failures. L. V. W. C. 


337. CompLeTine Wetis mn THE East Texas Fretp. K.C. Sclater. Petr. 
Eng., Feb., 1932, 3 (5), 14. 

Owing to the restrictions enforced in the East Texas Field, wells may only 
produce at a fraction of their normal daily rate. These restrictions compel 
the exercise of the utmost economy in the completion of wells and the methods 
adopted to obtain this economy are interesting. 

The general practice is to carry 9-in. casing to the top of the sand and set 
and cement a 7-in. string. When the cement has set, a 7-in. hole is drilled into 
the sand and a 5%-in. liner set. 

On the wells known as “ midget” wells, operators are completing with 
strings as small as 3 in., using 1}-in. flush joint drill pipe to drill into the sand. 
In one instance of a “ midget” well, the 3-in. string was set at 3539 ft. and 
cemented, a 3-in. hole was drilled in the sand and a small tapered string, 
jin. dia. at the bottom and 1} in. dia. at the top, was installed as the flow 
string. 

Some operators are landing and cementing the usual large sized diameter 
strings, but are drilling out the cement plug and into the sand with 2}-in. tubing 
equipped with a fish-tail bit. The oil enters the tubing through the two holes 
in the bit. 

Another method adopted is to set the screen or liner and cement the casing 
in one operation. A tool known as a Full Hole Cementer is used for this. 

The latest type of cementing tool enables the casing to be run dry, being 
equipped with a back-pressure valve opening downward. The first plug 
introduced shears four pins which hold a sleeve in place and the sleeve drops 
and uncovers four cement outlets. The cement is thus allowed to flow 
through these outlets to its proper place behind the casing. When the second 
plug reaches the top of the first, circulation is cut off and the cement job is 
completed. 


L2 
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drilling of “‘ midget "’ wells may be justified. iL Vv. W. C 
338. Deer Demuirme Casmne Practices. W. L. Baker. Peir. Eng., Feb, 
1932, 3 (5), 28. 


The three wells that have exceeded 10,000 ft. in depth have shown that 
ample clearance between casing strings for circulation and as large a diameter 
hole as possible are essential. The use of under-reamers to enlarge the hole 
is favoured by some operators, whilst others use inserted joint casing in order 
to maintain the same clearance throughout. 

None of the three wells in question were commenced at the surface with a 
prelaid plan of reaching 10,000 ft., and as a result the casing programmes did 
not permit of a final string being set after reaching the 10,000 ft. mark. This 
difficulty can be overcome to some extent by commencing with a larger 
diameter hole, setting a larger size surface pipe, and using longer and larger 
diameter subsurface casing strings. Drilling to these depths makes the 
question of stress on casing of importance. Heavier casing of stronger 
material will be required, and even then safety factors will be reduced under 
different conditions at greater depths. Certain conditions must be met in 
running long strings of casing, but whatever alteration is made in the size of 
joint to overcome some of these, the tensile strength of the joint can be no 
stronger than the ultimate strength of the net area of metal below the root 
of the first perfect thread. 

Floating in these long strings reduces the dead weight considerably, but 
care must be taken to see that the hydrostatic pressure is never high enough 
to collapse the casing. Screwing up of the pipe should be carefully watched 
to see that the threads are in no way weakened, and the consistency and 
weight of the mud fluid used in floating in the casing will have a bearing on 
the speed and successful landing of the pipe. 

Cementing problems are increased in these deep wells, and it is the practice 
when an exceptionally long string is to be cemented to start the cement into 
the well with an increased water ratio and reduce the water content as the 
end of the cement is reached. 

Another factor affecting cementing jobs is the increasing temperature at 
the bottom of the hole. It was estimated that the temperature at the bottom 
of one of the 10,000 ft. wells was 200° F. This increased temperature accele- 
rates the setting time of the cement, and to overcome this problem operators 
are using ice to cool the circulation mud prior to cementing. The mud is 
reconditioned before cementing by screening and by adding commercial 
clays to increase its velocity and viscosity. L. V. W. C. 
339. Bewerrrs rzom Prorzr Restrictions or Fiow. W. L. Baker. Peir. 

Eng., Feb., 1932, 3 (5), 70. 

Tests made to determine the benefits to be gained from proper restrictions 

of flow in the Oklahoma City field have produced certain very constructive 





Proration has tended to reduce the number of wells with large diameter 
holes and to increase the number of “ midget” wells. The wisdom of this 
procedure is a matter of doubt at the present time. The encroachment of 
water will determine largely the economic life of many wells and if the wel] 
is likely to be overtaken by water before the restrictions are removed the 
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and interesting results, among which are—(1) conservation of gas energy ; (2) 
increase in gravity of the oil; (3) leas gas blown into the air; and (4) a 
reduction in flow velocity. Results which may be anticipated in the future 
include a greater ultimate vil recovery and a longer well flowing life. 

The natural expulsion energy associated with the oil in its normal state is 
generally natural gas, and each area has a definite and limited amount of this 
energy. The life of the well will terminate from the depletion of this energy 
rather than from the actual depletion of the oil supply in the sand. Every 
foot of gas produced wastefully represents a quantity of oil that will not be 
brought to the surface, and since gas is a controllable factor, the efficiency of 
expulsion may be determined by the amount of gas used in lifting a barrel 
of oil. 

The efficiency of the recovery of oil under various natural conditions is 
greater in the deeper sands, since pressures are usually greater, but the cost of 
producing small outputs by pumping deep wells partly compensates for the 
greater energy stored in deeper sands. With high rock pressure each cubic 
foot of gas contains more energy than if the pressure is low; on the other 
hand, in deep wells more energy, and therefore more gas per bri. of oil, is 
needed to lift the oil to the surface. 

The use of beans has resulted in reduced gas-oil ratio and higher gravities, 
and the saving in gravity alone is believed to be more than sufficient to 
balance the cost of the necessary equipment. 

The size of choke and amount of back pressure giving the best results will 
vary on each weil, and no definite size of opening can be designated as the 
most desirable for any particular field. 

It has been found on the Oklahoma City wells that the gravity almost 
invariably increases as the gas-oil ratio decreases, but that in certain cases 
the gravity will continue to increase the more the well is choked, whereas the 
gas-oil ratio will reach a minimum and then increase as the flow is further 
restricted. Less gas is blown into the air by a smaller flow of gas and sand 
cutting is retarded, and by allowing the bean to deal with the sand-cutting 











action master gates are protected. L. V. W. C. 


340. Data on Frow or Rorary Damime Mup. H.N. Herrick. Oil and 
Gas J., 25.2.32, 30 (41), 16. 

The flow characteristics of drilling muds, as described in this paper, and 
the method given for solving problems relating to the flow of these muds 
through pipe and accessory equipment are based on the assumption that 
drilling muds are plastic solids. No claim of scientific exactness is made for 
the formulae and diagrams, but the method has been proved to be a con- 
venient means for estimating the pressures required to force muds at various 
rates through pipe systems, and certain approximations are made to enable 
the method to be used easily on the field. 

A plastic solid is defined as a material in which no deformation or flow takes 
place when subjected to shearing forces until the “ yield point ”’ is reached. 
For liquids the “ yield point” is zero. Equations are given for the “ yield 
point” and “ viscosity’ of the plastic solid, the strict meaning of these 
terms as understood by physicists being disregarded. 

An empirical assumption is made in computing the pressure loss, as a 
constant amount independent of the rate of flow required to overcome the 
strength of the mud plus an amount depending upon the flow rate and vis- 
cosity, as for true liquids. 

A pressure viscosimeter may be used to determine the viscosity under 
different pressures with an efflux tube not larger than 0-05 in. The results 
obtained can then be plotted, using flow in grams per 100 sec. as ordinates 
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and pressure in inches of water as absciasae. A straight line drawn as nearly 
as possible through the plotted points will cut the pressure axis, and this 
point will indicate the “ yield point pressure.” From the two formulae given 
the “ yield point” and the “ viscosity ” can be calculated. 

It ie assumed that the pressure required to start and maintain shear in 
pipe filled with a plastic solid is the “ yield point pressure” in pounds per 
square inch. This pressure does not vary with the flow rate. The total pressure 
required to maintain any given rate of flow will be the sum of the friction head, 
static pressure and the “ yield point pressure.” 

In order to determine the flow in drill-pipe, a series of equivalents have 
been computed. From these the whole system can be expressed as an 
“ equivalent length” of drill-pipe. The shear in tool joints, etc., can be 
obtained by multiplying the length of the annular space outside the dril!-pipe, 
expressed as a length of pipe, by a given factor. Similarly, fluid friction 
must be expressed as an equivalent length of drill-pipe and multiplied by a 
given factor. Commencing with a known length of drill-pipe with specified 
fittings, a known diameter hole and a known pump pressure and weight of 
mud, the rate of circulation can be easily computed from the various factors, 
graphs and equations given. L. V. W. C. 


341. Sanp Conprrions Ser Gas-Om Ratios. J. T. Hayward. Oil and 
Gas J., 3.3.32, 30 (42), 16. 


The author suggests that where a well’s production is fixed by proration or 
other requirement at some figure less than the potential or maximum capa. 
city, the gas-oil ratio will depend only upon the rate of production, and that 
if no change is made in the rate of production, alteration of the diameter of 
the flow string, changing the position of the choke, etc., will have no effect. 

The rates of flow of oil and gas into the well depend upon: (1) The charac. 
teristics of the oil and gas; (2) the characteristics of the reservoir ; (3) tem- 

and pressure conditions in the reservoir; (4) the back pressure held 
against the face of the sand. Of these conditions the only one over which 
control can be maintained at the surface is the back pressure at the face of 
the sand, and this back pressure varies over the face of the sand owing to the 
difference in head caused by the vertical thickness of the sand. Where the 
total thickness from which production is being obtained is small compared 


with the depth, the rate of production depends upon the back pressure held 
on the face of the sand, as also does the rate of gas production. At any 
stage in the life of a well there will be a a definite rate of gas production corres- 


production will determine the gas-oil ratio. Also, only the relative rate of 
production of the fluid and that part of the gas that exists as free gas at the 
prevailing bottom-hole pressure may be controlled by varying the rate of 
oil production. Where no free gas exists there will be only one possible gas- 
oil ratio, and neither the method nor the rate of production can alter it. 
Wells will generally fall into one of two categories: those which show a 
decreasing gas-oil ratio with increasing rates of production, and those in 
which the gas-oil ratio is constant over a wide range of production: Another 
but rarer type of well shows a decreasing rate as the production rate is in- 
creased, up to a point, followed by an increase in the ratio at the higher rates 
of production 

The method of measuring the gas-oil ratio should be carefully studied to 
see that differences are not introduced due to comparison being made at 
When dealing with gas lift wells the possibilities of error are greater. The 
gas-oil ratios at a gas lift well are obtained by subtracting the input from the 
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errors. 

Where a sand is very thick compared with the total depth and the flow 

string is below the top of the sand, the position of the lower end of the string 

will have some effect upon the differential back pressure, and, therefore, 
effect . The 


difference any miscalculation will lead to magnified 


if unaccompanied by change in the rate of production, can have no effect 
apon the gas-oil ratio, L. V. W. C, 


Crude Oil, 


342. Gewerat Properties or JaPanese Pernotzum., R, Kobayashi, 
Petr. Zeit., 24.2.32, 28, (8), 10-12. 


The petroleums from five regions in Nishiyama (N. Japan) were distilled 
separately at atmospheric pressure and the specific gravity and refractive 
index of each 10° fraction determined. The fractions after treatment with 
acid and alkali and subsequent redistillation were examined for naphthenic 
and paraffin hydrocarbons. Results show that these are the chief con- 


stituents of Japanese petroleum. W. 8. E. C. 


343. Rerrymvc Caarnacreristics or East Texas Crupz. A. W. Trusty. 
Refiner, Feb., 1932, 11 (2), 48. 

East Texas crude oil has a paraffin-asphalt or intermediate base, and 
yields a high percentage of doctor sweet, non-corrosive, low sulphur gasoline 
of good boiling range and of comparatively high octane number. The 
kerosine yield is low but refining is easy and produces an oil of good burning 
qualities. The gas oil has a high cold test limiting ite sale for furnace and 
Diesel oil, but as a cracking stock it produces a high yield of gasoline and 
the coking tendencies are low. The residual oil, produced by topping the 
natural gasoline and kerosine, cracks readily and produces a good yield of 
distillate which when treated with a small amount of acid and rerun gives 
gasoline of low sulphur, low gum, good colour and possessing a fairly high 
octane number. Details are given of the various fractions. E. N. H. 


See also Abstract No. 372. 


Gas. 


344. Paysican Caemican Prorertmes or Meruane. H. H. Storch. 
U.S. Bur. Mines Inf. Circ. 6549. 

The primary object of the paper is to provide an introduction to further 
research on the utilisation of waste natural gas and methane in particular. 
A condensed critical review of the literature is given on the following 
properties of methane: (1) Thermodynamic properties; (2) chemical 
reactions; (3) thermal decomposition; (4) effect of electric discharge 
through methane; (5) oxidation of methane; (6) reaction of methane 
with steam and carbon dioxide to produce water gas; (7) reduction of 
metallic oxides by methane; (8) synthesis of hydrogen cyanide from 
methane and ammonia; (9) halogenation of methane. E, N. H, 
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345. Reorirication or Natura Gas Conpensates, I. N, Beall. Refiner, 

Feb., 1932, 11 (2), 52. 

Present commercial interest centres on the separation of the feed into 
fractions and the production of a gasoline to a definite specification rather 
than the isolation of pure components. The application of Raoult’s and 
Dalton’s Laws to this problem of fractionation is considered and a method 
evolved for the design of a suitable column. The operating pressure jg 
calculated using Raoult’s Law, the subsequent steps are indicated and ap 
example is worked out. E. N. H. 


346. Manuracrure or Water Gas. B. R. Goodfellow, F. B. Grant and 
ICI. E.P. 366,066, 20.1.32. Appl., 20.10.30. 

A process is described for carrying out endothermic gas reactions at high 
temperatures, especially for the manufacture of water gas from {finely 
divided fuel and steam. The reaction is effected on the “‘ make and blow” 
principle in two stages in a generator comprising four packed chambers, 
Two of these are used only as regenerators and two as reaction chambers, 
By this means, a high mean temperature may be obtained in the reaction 
zone, without exceeding the safe temperature limit of any material used 
in the construction. | & 


347. THermaL Treatment or Orcanic Susstances. J. Y. Johnson, 
Assr. to I.G. Farbenind. A.-G. E.P. 366,107, 26.1.32. Appl., 26.9.30. 
The material to be thermally treated (e.g. methane, ethylene, vaporised 
kerosine, etc.) is passed at an elevated temperature through an unglazed 
porcelain tube, the inner surface of which is coated with an oxide or oxides 
of chromium, tungsten, vanadium or uranium. The porous surface of the 
porcelain is impregnated with an aqueous solution of one or more salts 
of these metals, being then dried and heated,} whereby the salts are 
decomposed to form oxides. ee A 


348. Propvucrion oF VALUABLE HyprocarBons From GasEous Hypro- 
carBons. J. Y. Johnson, Assr. to I.G. Farbenind A.-G. E.P. 366,112, 
25.1.32. Appl., 24.10.30. 

Gaseous paraffinic and/or olefinic hydrocarbons (containing no acetylene) 
are heated to temperatures between 400° and 1100°C. in the presence of 
vapours of metals melting below 500° C., the alkali metals being excluded. 

ws a 2 

349. Conversion or MerHane ryto Liguip Hyprocarsons. J. Y. 
Johnson, Assr. to I.G. Farbenind. A.-G. E.P. 366,494, 22.1.32. Appl., 
22.9.30. 


Conversion is effected in an apparatus constructed at least partially of 
chromium, tungsten or molybdenum or alloys of these metals or of graphite. 
It is claimed that this material is resistant to high temperatures and does 
not give rise to the deposition of carbon black. W. H. T. 


350. ConvERSION or HypRocaRBoNS aT ELEvATED TEMPERATURES. J. Y. 
Johnson, Assr. to I.G. Farbenind A.-G. E.P. 366,549, 29.1.32. Appl., 
29.9.30. 

The patent deals with the pyrolysis of methane into olefines, etc. (and 
especially aromatics) in a reaction chamber provided with fillers. It is 
found advantageous to provide regular channels through the fillers throughout 
the whole of the reaction chamber. These channels are all of approximately 
the same cross section in order to maintain the same linear velocity of flow 
of the hydrocarbons over all parts of the surface of the fillers. W. H. T. 
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351. Drymve anp Purirication or Fuet Gases. 8. G. Watson, D. M. 
Henshaw and W. C. Holmes & Co. E.P. 366,646, 11.2.32. Appl., 
5.12.30. 

Prior to their admission to distributing mains, the gases are subjected to 
the action of liquid hygroscopic materials. In order to secure intimate 
contact an apparatus is employed which comprises brush elements contained 
in a chamber, the latter having means for distributing the hygroscopic 

material within the chamber. W.H.T. 


See also Abstract No. 364. 


Motor Fuels. 


352. Avromosize Fvue.-System Design anp Vapour Lock. O. C. 
Bridgeman and H. 8. White. J.S.A.Z., 1932, 30, 129-135, 142. 


The general principles of vapour-locking and the characteristics of fuel 
systems are discussed. Gravity-feed systems are very sensitive to small 
changes of temperature near the vapour-locking point, owing to the reduction 
of the hydrostatic head by vapour bubbles. In these systems the vapour- 
lock generally occurs at the temperature predicted from the distillation 
range; the significant temperature is that at the tank or sediment-bowl 
outlet. 

The vacuum-tank system consists of a gravity-feed system from the 
vacuum tank to the carburettor, to which the above remarks apply, com- 
bined with a suction-lift from the rear-tank to the vacuum tank. In hot 
weather there may not be enough suction from the inlet manifold to deal 
with the greater amount of vapour produced. Experiments were carried 
out (the apparatus, etc., is described) to determine the change of vapour 
pressure due to weathering, between the vacuum tanks. The drop in 
pressure is slight at the lower temperatures but becomes considerable in 
some cases before the vapour-locking temperature is reached; this is due 
to loss of propane. A method is also described for estimating the amount 
of propane in a fuel. The average drop in Reid vapour pressure between 
the two tanks is about 1.2 Ib., which in the case of a gasoline of initial vapour 
pressure of 8 Ibs. would result in raising the vapour-locking temperature 
from about 133° F. to 143° F. Vapour-lock does not usually occur in the 
vacuum tank system unless the fuel in the vacuum tank is heated almost 
to boiling, since the subgequent increase in temperature of the fuel is small. 
The significant temperature is that at the vacuum tank outlet, the important 
vapour pressure being that of the depropanised gas 

In the case of fuel-pump systems there is little om rise from the 
pump to the carburettor. The difficulties concern the heating of the fuel 
on the suction side and the capacity of the pump to handle vapour. An 
experimental study of the capacity of fuel pumps is described. The flow 
decreases very markedly with increasing temperature. Some flow is observed 
even above the vapour-locking temperature, but this is spasmodic, and the 
engine would probably stop under these conditions. There is generally a 
10° F. temperature rise across the pump: the pump inlet temperature is 
the most significant. 

Improvements in fuel systems may take place in several directions : 
(1) Increasing the capacity of the system for handling vapour ; (2) decreasing 
the heat put into the fuel; (3) putting pressure on the fuel. Not too much 
can be expected from the first method, but some suggestions are made. 
The effectiveness of the pump might, however, well be improved. 
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The temperature of the fuel might be kept down by protecting th. tank 
and lines from heating by the exhaust pipe or by reflection from the road 
or by inserting a fuel radiator, cooled by the air-stream, in the fuel-ling 










between the tank and the pump. The gasoline in the rear tank is on th %4 
average 18° F. above atmospheric temperature, and an average increase oj cat! 
12° F. oceurs between tank and pump. This may be much greater on idling. Bur. 
The line should be carried outside the frame and insulated from it, and lx The w 
on the side of the frame away from the exhaust. Average reductions of blended « 
16° F. of the fuel temperature were obtained by doing this. The pump # on four | 
should be cooled by the air-stream and should not be near the exhaust Continen 
manifold or heated by passing hot crankcase oil through the shell to lubricate fF determin 
the pump. A pump with a remote drive, acting near the tank, would apply & oils with 
@ pressure of 3-5 Ibs. at a point where it would be very effective in reducing § of time 
vapour-lock. E. B. E, run, det 





353. ANTI-KNOCK CHARACTERISTICS OF NATURAL GASOLINE WITH REFERENCE = oh 


to Grapine. R.C. Alden. Refiner, Feb., 1932, 11 (2), 44. (5) corr 


By chilling the fuel systems of the test engines the anti-knock values of § insoluble 
98 samples of natural gasoline have been determined and correlated with The e 
values of the Reid vapour pressure. There is evidence of a general trend, § describe 





and this is indicated below :— procedul 
F 
Octane number of natural gasoline at several Reid vapour pressure limits. P= 
Reid vapour pressure Octane number. the engi 
(Ibs. at 100° F.). be dete 
hi le el OR a eth a 
oF; i. ey. = = > ae gilt 
eek hee Tee the vols 
rk es | nee i se ee ee, perv = 
Besta) onan 3 janis! wien Gee exist be 
10 oie : ; 64-6 increase 
: “ aa : $ satio of 
In addition, tests have been made on pure hydrocarbons, and these are} ratings | 
summarised :— posiete | 
a wh ‘ 
Octane numbers of several paraffin hydrocarbons lighter than hexane. shown \ 
Hydrocarbon. Octane number. purpose 
Propane ie s% ot .. Noticeable detonation af Vtilit 
Iso-butane .. i 4 B. 100 Na 
Normal butane ee + es 92 

Iso-pentane .. je hd 91 In or 

Normal pentane... sa as 64 or rate 

tive to 


From this table approximate octane numbers of natural gasolines may bef the lat 
ealculated without introducing the complication of vapour lock, providedfy plotted 
the analyses are known. zones. 

The advantages of natural gasolines are: (1) High octane numbers;§ are adk 
(2) retention of anti-knock characteristics through wide ranges of engin the Sa} 
operating conditions ; (3) high lead responsiveness (equal to, or better than, and 13 
straight-run gasoline and decidedly superior to cracked gasolines). claimec 

The “stability” of anti-knocking property of natural gasoline was studied, those t 
using a jacket temperature of 350° F. instead of 212° F., and was shown tof numbe: 
be quite good. Details of the operating conditions during the test are given. are giv 

E. N. H. cating 
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Lubricants and Wax. 


$54. ReLationsaip Between VoLatTitiry AND CoNsUMPTION oF LuBRI- 
catrne Ors Usep rx Enorves, G. Wade and A. L. Foster. U.S. 
Bur. Mines Tech. Paper 500, 1931. 

The work described in this paper has been carried out partly on some 
blended oils specially prepared for certain aspects of the work, but mainly 
on four lubricants typical of the oils produced from the Appalachian, Mid- 
Continent, Gulf Coast and Californian Fields. The plan of work was to 
determine and compare the physical and chemical constants of the unused 
oils with those of the oils obtained after use in the engine for a definite period 
of time under fixed and uniform running conditions. At the end of each 
run, determinations of oil consumption were made. The following tests 
were carried out on both used and unused oil :—{1) Conradson carbon residue ; 
(2) ash content; (3) emulsification value; (4) flash and fire points ; 
(5) corrosion test; (6) viscosity; (7) vacuum distillation; (8) material 
insoluble in naphtha. 

The engine and dynamometer equipment used for the investigation is 
described fully, together with details of preliminary operation and test 
procedure, the fuel being aviation gasoline. 

From the results obtained, the authors conclude that all the lubricants 
studied appear to give approximately equivalent efficiencies in lubricating 
the engine. With the exception of one oil, little essential difference could 
be detected between their susceptibility to decomposition in use. The 
increase in viscosity appears to have some relation to consumption in the 
engine, but the ratio is not exact. Viscosity increase is, however, greater as 
the volatility increases, being especially noticeable in blended oils of two or 
more components differing widely in volatility. No exact ratio appears to 
exist between carbon residue and consumption but in general, the former 
increases with the latter, with the same or similar oils. Results show that the 
ratio of piston carbon to consumption is more nearly exact. Consumption 
ratings are not the same under different operating conditions or for different 
periods of operation. While the change in volatility during use does not show 
a wide differentiation in the four commercial oils, the effect of light ends is 
shown with oils which were blended with varying amounts of light distillate 
purposely to demonstrate the effect of this property on consumption and 
volatility change. W. H. T. 


355. New Viscosrry Inpex System. C. M. Larson and W. C. Schwaderer. 
Nat. Petr. News, 13.1.32, 24 (2), 26. 


In order to classify lubricating oils according to their viscous stability 
or rate of change of viscosity with change of temperature a scheme, alterna- 
tive to the Dean and Davis and D. P. Barnard systems, is outlined. In 
the latter systems the temperature/viscosity curves of two extreme oils are 
plotted and the angle between the curves is divided into a number of equal 
zones. Zones, representing synthetic lubricants prepared in the laboratory, 
are added above and below the limiting zones. In the present system, 
the Saybolt viscosity at 212° F. is plotted against the viscosity at 100° F. 
and 130° F., the curves forming a viscosity index chart with which it is 
claimed an oil can be classified from a knowledge of its viscosity at one of 
those temperatures. In a further chart the limits of the S.A.E. viscosity 
numbers in the zones of the new viscosity index system at 100° F. and 130° F. 
are given. It is claimed that the chart is of use in the selection of a lubri- 


cating oil for a particular purpose, H. G. 
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356. CarBon Formation InN Engines. G. Bandte. Zrdd und Te 
1932, 8, 10-12. 


The author gives a review of the work of Bahlke, Barnard, Eisinger ap 
FitzSimons (J.S.A.£., 1931, 20, 215, of. Abs. 1457 of 1931) on this subject 
and is in substantial agreement with their results. 

His own work indicates a relation between the chemical constitutiq 
of the oil and the tendency to form carbon. Barnard, etc., give no informa. 
tion as to the sources of their oils, but viscosity data are given. Bandte ha 
calculated the viscosity-index (Dean and Davis) for the oils in question, 
and these are tabulated with Barnard’s results grouped into four classes— 
from 20/25, 15/20, 10/15 and 5/10 grs. carbon in a 50 hour run. Bandte 
concludes: (1) For oils with equal carbon-forming tendencies, that with 
the higher viscosity must have the lower viscosity index; (2) for oils oj 
equal viscosity, the carbon-formation will be greater as the viscosity index 
increases. 

Consequently an indication of the tendency of an oil to form carbon cap 
be estimated to some extent without an engine-test or a determination of 
the carbonisation index by vacuum distillation. 

The relation between viscosity-index and carbon formation is interesting 
in view of the demand at present for oils with flat viscosity curves. It 
must be remembered, however, that low carbon formation is only one of the 
requirements for a motor oil. E. B. E. 


357. Reoeneratine Usep Lusricatine Ons. Brown, Boveriet Cie., A..G. 
E.P. 366,071, 25.1.32. Appl. 23.10.30. Conv. (Germany), 8.7.30. 


Apparatus is described for the treatment of used lubricating oils with 
sulphuric acid and for freeing them from impurities. An acid container is 
arranged over a vessel for mixing the acid and used oil, the outlet orifice 
of the container discharging into a stationary funnel. This conducts the 
acid through a rotating shaft, the latter carrying the stirring means for the 
mixing vessel. A filter vessel, arranged over and discharging into a steam 
blower vessel, is connected through a conducting pipe with the mixing vessel, 
while an electrically heated boiler delivers steam to the steam blower vessel. 

W. H. T. 


Asphalts and Fluxes. 


358. Prerarmc AspHatt Roormve. J. B. Nealey. Chem. Met. Eng, 
1932, 39 (2), 86. : 

The base of asphalt roofing is a heavy felt made of rags which are pulped 
in water, the pulp screened to remove fibre and then spread on a cylindrical 
screen to form felt. The latter is pressed, dried, smoothed, slit into the 
required widths (36-76 in.) and finally wound into rolls (1000-2000 Ib.). 
The sheet in the next operation is drawn through a saturation tank con- 
taining hot asphalt (at 430° F.). The excess asphalt is squeezed off, the felt 
partially cooled and hot coating asphalt (400° F.) applied to both sides of the 
sheet. Surfacing materials (¢.g., crushed slate granules or stone for the 
weather surface and mica or tale for the under surface) are applied to the 
hot coating and thoroughly embedded by passage over water-cooled drums. 
The finished sheet is either wound into rolls or cut to form shingles. The 
asphalt used consists of two grades which are blended and air blown to the 
desired melting point and penetration. It is maintained at the correct 
temperature by continuous circulation through a tube heater and back to the 
saturation tank. W. H. T. 
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359. Srwpte Means oF CALCULATING PRopoRTIONS OF MATERIAIS IN 
Brrummyrous Roap Maxme. R. Wilhelmi. Zrddl und Teer, 1932, 8, 
109-111. 

A description of a diagrammatic method for calculating the proportions of 
materials required to give the desired product is given. A number of examples 

of its use are discussed. E. B. E. 


360. .Mrxture Contamina MrveraL anp Brruminovus SUBSTANCES. 
I. G. Farbenind. A.-G. E.P., 366,174, 4.2.32. Appl., 17.11.30. Conv. 
(Germany), 15.11.29. 


The mixture comprises one or more bituminous substances and an undried 
mineral ballast. Before mixing, a water-insoluble emulsifying agent of high 
molecular weight is added to the ballast in the form of an aqueous paste. The 
emulsifier may be an ammonium salt of humic or of another acid of high 
molecular weight, which salt decomposes on drying and is thus converted 
into an insoluble form. W. H. T. 


361. Brrumen Bomers. W. E. Braham. E.P., 366,827. 11.2.32. Appl., 
13.5.31. 


Alongside the firebox of the boiler, an auxiliary chamber is provided which 
communicates with one or more horizontal flues immersed in the contents of 
the boiler. The entrance to the flues from the chamber is on a level with 
the firebox grate, the firebox being provided with a vertical baffle dividing the 
grate from the auxiliary chamber. W. H. T. 
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362. Oxrpation Propvors or Hyprocarsons. J. Y. Johnson, Assr. to 
I. G. Farbenind. A.-G. E.P. 365,613, 15.1.32. Appl., 15.9.30. 


In the recovery of acids from oxidation products of liquid or solid hydro- 
carbons (¢.g., paraffin wax) by distillation, there is a loss of fatty acid due 
to resinification or formation of pitch. This loss is avoided by subjecting 
the oxidation products or acid fractions separated therefrom before distilla- 
tion to a heat pre-treatment above 100°C. The reaction is carried out in 
the presence of a catalyst capable of promoting the spitting off of water 
from hydroxy! bearing organic compounds and of a gaseous reducing agent 
and/or of an inert gas. W. H. T. 


363. Separation or Propvcts ConTarntne OxyYGEN From HypRocARBONS. 
J. Y. Johnson, Asar. to I. G. Farbenind. A.-G. E.P, 366,025, 27.1.32. 
AppL, 27.10.30. 


A process is described for the separation of products containing oxygen 
(aliphatic alcohols, fatty acids, fatty acid esters, aliphatic ketones and alde- 
hydes) from mixtures thereof with non-aromatic hydrocarbons containi 
at least 8 carbon atoms. It consists in acting on the mixtures in the liquid 
state with liquid SO, (1-20 parts to 4 parts of mixture) in the absence of 
substantial quantities of water and at a temperature below 75° C. (between 
25° and 60°C.). A small quantity of an agent is added which is o—— 
of reducing the solubility of the hydrocarbons in SO,. W. 4H. T. 
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364. Propvcrion ory Unsaruratep Hyprocarsons AND Hypnoary 
rrom Gas Mrxrures. J. Y. Johnson, Asser. to I. G. Farben nd. A..¢. 
E.P. 366,102, 20.1.32. Aprl., 20.8.30. 

The gas mixtures are heat treated in stages by splitting them up into 
fractions before treatment and treating the single fractions under condition 
of pressure and temperature corresponding to the nature of each fraction, 
The mixture of hydrocarbons is fractionated by releasing the — ona 
solution of the said mixture in a solvent. W. H, T, 


365. ManuracturE or Hyproaromatic Atconots. Schering-Kah!baum 
A.-G. E.P. 366,244, 4.2.31. Appl., 7.1.31. Conv. (Germany), 25.1,30, 


The patent describes a process for the manufacture of hydroaromatic 
alcohols by catalytic hydrogenation of mono- or polysubstituted phenols 
including naphthols. The alkali salts of the aromatic hydroxyl 5 hy 
are hydrogenated in aqueous or alcoholic solution. W. H.T 


366. Propvucrion or DICHLORETHYLENE. Consortium fir Elektrochemische 
Industrie G.m.b.H. E.P. 366,348, 4.2.32. Appl., 9.4.31. Conv. (Ger. 
many), 9.5.30. 

A process for producing dichlorethylene is described in which acetylene 
and chlorine in substantial absence of water vapour are brought into contact 
with copper chloride at an elevated temperature. An excess of acetylene 
over chlorine is employed, and the reaction is carried out between 150°—400° C. 
The copper chloride forms a coating on a base of metallic copper. W. H. T. 


367. Recoverrnc ALconots From ALKyL SvutpuarTes. Standard Oil 
Dev. Co. E.P. 367,282, 18.2.32. Appl., 25.6.31. Conv. (U.S.A), 
28.8.30. 


The patent describes an improved method of recovering alcohols from a 
sulphuric acid extract containing a substantial amount of secondary and/or 
tertiary alkyl sulphates. The extract is hydrolised (at 40°-60° C.) and the 
hydrolised material discharged into a combined distillation and vapour- 
liquid contact zone (170°C.) counter-current to live steam. Aqueous 
sulphuric acid and aqueous alcohol are removed separately from the contact 
zone. W. H. T. 


368. Oxrmation or Hyprocarpons anp Waxes. J. Y. Johnson, Assr. 
to I. G. Farbenind. A.-G, E.P. 366,997, 15.2.32. Appl., 15.10.30. 


Difficultly volatile, liquid or solid non-aromatic hydrocarbons containing 
at least 8 carbon atoms are subjected in the liquid state to blowing with a 
gas containing free oxygen in the presence of an alkaline catalyst. The oxida- 
tion is carried out until the reaction product has an acid value above 40 
but below 120, after which the process is interrupted. The —s repre- 
sent 0-1 to 10% by weight of the initial materials. H. T. 


369. IsoLaTIon or Atconots or Hien Mortecutar Weicur. J. Y. Johnson, 
Asser. to I, G. Farbenind. A.-G. E.P. 367,003, 5.2.32. Appl., 5.11.30. 


Aleohols of high molecular weight are prepared from the products of the 
destructive oxidation of difficultly volatile non-aromatic hydrocarbons by 
treatment with hydrogen (at 150°-300° C. and 30-150 atm. press.) in the 
presence of catalysts. The acid constituents and/or the greater part of the 
unattacked initial hydrocarbons are separated and the products of hydrogena- 
tion subjected to extraction with water soluble aliphatic alcohols or with 
esters thereof with fatty acids (containing up to 3 carbon atoms) in the 
presence of water. W. H. T. 
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Refining and Refinery Plant. 


370. CotLomwaL CHEMistry anp Om Rerinine. J. C. Morrell and G. 
Egloft. Oil and Gas J., 28.1.32, 30 (37), 22. 

Many petroleum products exist in the colloidal state and many treating 

cesses involve colloidal phenomena. Thus crude oil contains water, 
asphalt and wax in various colloidal states, while the removal of asphalt, 
the appearance of florescence and the formation of colour and gum in cracked 
products, the dispersion of dyes and the making of greases are all colloidal 
phenomena. There are also numbers of emulsified petroleum products on 
the market. 

Paraffin base oil contains colloidally dispersed waxes which are changed 
to the crystalline state during distillation, probably due to the elevated 
temperatures ex 

Asphaltic base oils contain dispersed bituminous solids, probably derived 
from hydrocarbons by oxidation, sulphuration or condensation. These 
colloidal asphalts can be reversibly precipitated by various agents or irre- 
versibly coagulated by strong acid. 

The greatest problem in connection with colloids is the separation of crude 
oil emulsions. The following major methods are used: (1) Settling; (2) 
heating or distilling at atmospheric pressure; (3) heating or distilling at 
elevated pressure; (4) electrical dehydration; (5) use of chemicals; (6) 
centrifuging ; (7) filtration. 

Some oils settle out readily on standing but more difficult types are more 
generally distilled under p , this usually being accompanied by cracking. 
Distillation at ordinary pressure is slow and expensive, with the risk of 
coking, while heating in tanks by steam coils is wasteful and 
Electrical dehydration is effected by using an AC current with a high P.D., 
the globules of water arranging themselves along the shortest line between 
the electrodes and gradually coalescing. 

The various types of chemical treating agents are discussed, the most 
satisfactory being substances which tend to break the protective films by 
their tendency to form emulsions of the opposite type from that present 
in the oil. Such substances include iron oxides and finely divided salts such 
as clays, silica, soaps, gums, starches, albuminous matter, etc. Other types 
of breaking agents are dehydrating agents, flocculating agents, per 
and solvents. 

Centrifuging is sometimes used, usually in conjunction with other methods 
—¢.g., heat or chemical reagents. 

Filtration can be effected by choosing filtering media which are more 
readily wetted by water than by oil. 

The operation of various absorbing agents in general refining i is discussed 
and reference made to Dunstan’s work on the relative properties 
of various agents. The Gray method of treating cracked gasoline in the 
vapour phase by means of fuller’s earth is also mentioned. C. L. G. 


371. Treatment or Rermvery Gases To Repuce Corrosion or GASOLINE 
Recovery Prant Equipment. W. T. Ziegenhain. Oil and Gas J., 
4.2.32, 30 (38), 10. 

Koppers treating units have been installed at a Port Arthur Texas refinery 
for the purification of refinery gas with a high H,S content. The plant 
treats 9 million cu. ft. of wet gas a day, the gas coming from the crude stills 
and coking stills handling W. Texas crude and various cracking units handling 
high sulphur oils. 
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As all the stripped gas is burnt under the stills and boilers, the H ,8 conten: 
of the finished gas is not kept under as strict control as would be nece: 
if the gas were required for domestic use. Test figures over a period of 
four months indicate that the content of HS is reduced by 88/98%, the fing] 
gas having an H,S content of 130/200 grains per 100 cu. ft. gas. Increasing 
the capacity of the plant would enable the gas to be purified to the legal 
domestic gas standard for H,S content (30 gr. per 100 cu. ft. gas). 

During the reduction of West Texas crude to coke there is a period during 
which the H,S content of the gas generated is abnormally high. A series 
of tests to investigate this showed when the still temperature reached 390° F. 
80% of the gas generated consisted of H,S, this figure gradually decreasing 
to 7% at 765° F. During these periods of high H,S production the gas is not 
treated, but is diverted into a fuel line under the coke stills where it is burned, 

The principle involved in the operation of the Koppers process is simply 
the passing of the gases through a scrubbing tower where the H,S in the 
gas reacts with a 2/3% soda ash solution. The spent solution is recovered 
by blowing, the H,S being liberated to the air. Reagent losses are due to 
conversion of part of the NaHS and NaHCO, to Na,S,0, and CO, m 
blowing with air. Na,S,0, accumulates in the solution which is usually 
dumped when the gravity reaches 28° Bé. The temperature of the actifiers 
is maintained between 80° and 90° F., this being found the most effective 
treating temperature. 

Without a treatment of this nature the gas would cause very serious corro. 
sion of the absorption and compressor equipment, and would be a source 
of danger to the operators owing to its toxicity. C. L. G. 


372. Neurrauisation or Crupe Ors anp Terr Distiuares. P. M. E. 
Schmitz, Erdél und Teer. 1932, 8, 27-29, 44-47. (Presented at the 
Second Lubrication Congress, Strassburg, July, 1931.) 

The neutralisation of oils has not previously been treated comprehensively 
in the literature. It is of great importance on account of the economies it 
permits. After a historical survey the author treats the subject in detail. 

A description of the “ salt process "’ is given by which naphthenic acids 
can be washed out of the oil by treatment with a solution of common salt. 
The author states that this effect is due to the decomposition of the salt by 
naphthenic acids, the naphthenates formed being soluble in the excess of salt 
solution. 

Another important effect of the reaction between salt and naphthenic acids 
is the use of a small amount of naphthenic acids (0-5%) to break crude-oil 
emulsions, as was found by Berkhahn. The emulsion consists usually of 
sand, clay, bore-hole water containing chloride and sulphate and sometimes 
naphthenic soaps. The naphthenic acids form acid naphthenates which are 
soluble in the salt water. This can be shown clearly under the microscope. 
Some oils (e.g., some South American crudes) do not, however, give good 
results by this method. 

The distribution of naphthenic acids is shown by reference to a Balachany 
crude. The bulk of the acids occur in the fractions with sp. gr. from 0-86 
to 0-9—i.e., the heavy illuminating oil to spindle oil fractions, which contain 
about 2% or more. The cylinder oil contains only about 0-4% and the low 
gravity kerosine about 0-6%. 

The neutralisation is best carried out with very dilute soda solution, care- 
fully avoiding too vigorous mixing. Stronger alkali can be used, but this 
generally leads to the formation of emulsions, which must be broken by 
means of the costly alcohol treatment. Similar considerations apply both 
to crude oils and distillates. 
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It was found that the acids extracted from crude from the Apscheron 
peninsular were different from those obtained from the distillates. In the 
ease of the latter, oxidation changes had occurred during the distillation. 
This can be avoided by distillation in vacuum or in an inert atmosphere. 
Pre-neutralisation decreases the amount of asphaltic residues left on distilla- 
tion, since the presence of oxygen-containing bodies seems to catalyse the 
formation of these asphaltic substances. 

Pre-neutralisation is also recommended where the oil is to be hydrogenated. 

Naphthenic acids are not hydrogenated at 20-30 atm. pressure in the presence 
of reduced nickel. The presence of these acids seems to hinder the absorption 
of hydrogen by the oil. 

In the bleaching of oils and vaseline in particular by earth treatment, 
naphthenic acids give rise to magnesium salts, which decrease the absorbing 
power of the bleaching earth. 

The general conclusions are therefore that the neutralisation of crude oils 
or of the distillates before further treatment leads to considerable economies 
in soda, in acid, in bleaching-earth and in the distillates. It hinders the 
formation of emulsions and facilitates the preparation of naphthenic acids. 

E. B. E. 
373. MEASUREMENT oF THE Fiow or Gases anp Varours. B. F. Dodge. 
Ind. Eng. Chem., 1932, 24, 261. 


This article reviews some of the modern methods in use for the continuous 
measurement and recording of gas flow. Descriptions together with mathe- 
matical considerations are given according to the following classification :— 
(1) Differential pressure meters (head meters or kinetic meters): (a) orifice ; 
(6) venturi; (c) Pitot tube; (d) shunt meter. (2) Volumetric or volume- 
displacement meters: (a) wet drum-type rotary meters; (6) diaphragm or 
bellows type ; (c) rotary type; (d) gas-holders or meter provers. (3) Calori- 
metric or Thermal meters: (a) Thomas meter. (4) Current or windmill type 
meters: (a) turbine meters; (6) anemometers. (5) Miscellaneous methods : 
(a) dilution ; (6) pressure receiver ; (c) area meters. W. H. T. 


374. Process Section. Refiner, Feb., 1932, 11 (2), 57-227. 

Eighty-four types of manufacturing processes involved in modern refining 
practice are reviewed by means of flow charts accompanied by descriptive 
summaries, and the compilation is intended as a work of reference. The 
arrangement is as follows :— 

I. Distillation.—Atmospheric (Doherty, D’Yarmett, Foster Wheeler, 
Southwestern, Winkler-Koch); Vacuum (Elliott, Govers, Leach, Sun, 
Schulze, Winkler-Koch); Combination Atmospheric-Vacuum (Alco, Foster 
Wheeler); Redistillation-Atmospheric (Alco, Foster Wheeler); Redistilla- 
tion-2 stage Atmospheric-Vacuum (Foster Wheeler); Distilling to Coke 
(Brassert-Tidewater, Knowles). 

II. Cracking.—Liquid Phase (Cross, Donnelly, Dubbs, Holmes-Manley, 
Jenkins, Tube and Tank, Cracking and Pressure Coil); Vapour Phase (De 
Florez, Gyro, Leamon, Pratt, True vapour phase); Combined Cracking 
(Blaine, Pratt); Catalytic (Hydrogenation); Cracking Auxiliaries (Vacuum 
Flash Unit); Distillation and Cracking Auxiliaries (Air Preheaters, Alcorn 
Carbofrax Furnace, McKee Furnace, Lientz Air Recirculation System, 
Peabody Combined Burner System). 

III. Lubricating Oil.—Complete Systems (Low Cold Test Oil Process) ; 
Refrigeration (Carbondale, Frick, Vogt); Dewaxing (Filter Aid Dewaxing, 
Bright Stock Plant); Wax Sweating; Earth Revivification (Nichols- 
Herreschoff Multiple Hearth Furnace); Grease Making (Aloo, Sowers High 
Pressure Saponification). 
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IV. Treating —Continuous Liquid Phase (Cannon, Cold Process, Cop. 
tinuous, Edeleanu, Sharples, Stratford); Vapour Phase (Gray, Lachman, 
Osterstrom); Clarification and Recovery (Acid, Goodwin, Waste Wate 
Recovery). 

V. Gasoline Plants.—Natural Gasoline (Braun, Campbell, Combined 
Absorption and Compression, Petroleum Engineering, Tulsa Type, Con. 
ditioning Process); Gasoline Recovery (Black, Sivalls and Bryson, Burrelj. 
Mase, Petroleum Engineering); Stabilisation and Debutanisation (Braun, 
Burrell-Mase, Foster- Wheeler). 

VI. Synthesis.—Girdler Carbon Dioxide Process, Frick Carbonic Ices 
System, Silica Gel Dehydration of Carbon Dioxide, Alcohol from Petroleum 
Gases, Sharples Synthesis of Amyl Compounds from Pentane. E. N. H. 


375. Propvction or Gryrcors. Anglo Persian Oil Co., A. E. Dunstan and 
8. F. Birch. E.P. 365,589, 18.1.32. Appl., 18.9.30. 

A process is described for the continuous production of glycols by the 
decomposition of (ethylene) chlorhydrin with a non-caustic alkali (Na ,CO,) 
in the presence of water. The reagents are heated together under pressure 
and at an elevated temperature (105°-150° C.) within a series of vessels or 
columns. These communicate at or near their upper and lower ends, the 
latter serving for the accumulation of liquid pools and the former for the 
forward passage of frothy reaction mass. Baffles are provided within t 
vessels for facilitating condensation. W. H. T. 


376. Recovery or SutpHuric Acrmp From THE Acip SLUDGE or On 
Rermveries. Du Pont Ammonia Corpn. E.P. 365,945, 28.1.32. 
Appl., 29.5.31. Conv. (U.8.A.), 31.5.30. 

The acid sludge is treated with an aqueous sulphuric acid solution of 
ammonium sulphate in such an amount that the NH, content of the resultant 
mixture is at least 0-8 mols. per mol. of H,SO,. Tar, oil, resinous and car. 
bonaceous materials are caused to coagulate, the operating temperature 
being such that substantially all the ammonium sulphate or bisuiphate 
formed remains in solution. The latter is reacted with phosphate rock to 
form superphosphate. W. H. T. 


377. Cowrmxvous Disti~tatTion or Heavy Hyprocarsons. E. A. Barbet. 
E.P. 366,006, 13.1.32. Appl., 13.10.30. 


through 
the surface and at such a speed that cracking is avoided. The unvaporised 
asphaltic residue is continuously removed from the molten bath which is 
heated by producer gas, mazout or the asphaltic residue. The waste heat 
from the combustion gases is used for preheating the oil under treatment, 
and the heated air from the air-cooled condenser is employed for combustion 


purposes. W. H. T. 


378. Recovery or Atconots or Hick Motecutarn WEIGuT rrom Waxes, 
ETc., BY Distmxation. J. Y. Johnson, Assr. to I.G. Farbenind. A.-G. 
E.P. 366,553, 2.2.32. Appl., 2.10.30. 


High molecular alcohols may be obtained from substances containing these 
materials (¢.g. that derived by the destructive oxidation of paraffins) by 
fractional distillation with the aid of steam or vapours of other comparatively 
volatile liquids (e.g. benzene or ethy! alcohol) as carrier vapours. 
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Distillation is carried out at a pressure below 100 m.m. Hg. and at a 
temperature above the boiling point of the volatile liquid at the chosen 
pressure but below that at which constituents other than the alcohols are 
distilled off. Any esters present in the initial materials are converted prior 
to distillation into free acids and alcohols or into esters different from those 


initially present. WW. B.D. 
379. Gas Cowrrotzise Devices. E. Canner. E.P. 366,828, 11.2.32. 
Appl., 14.4.31. 


This invention relates to devices for automatically closing the passage of 
gas through service pipes when the supply ceases. An axially moveable 
conical control plug is arranged with a conical seating in such a manner 
as to establish or interrupt the gas flow. The plug is supported in the open 
position by gas pressure acting on a diaphragm, and allowed to fall freely 
on to its seating in the socket when the pressure is insufficient to sustain 
the plug. W. &: F. 


380. Tusvtar Heat Excuancers. Société des Condenseurs Delas. 
E.P. 366,849, 11.2.32. Appl, 13.6.31. Conv. (France), 28.2.31. 


The tubes of the heat exchanger are secured to head plates, only one of 
which is stationary. The moveable head plate is connected with a shell 
communicating with the tubes, the shell being fitted with a variable length 
(bellows) joint. The latter allows a free expansion of the tubes, and is of 
such a cross section that the axial reaction on the tubes due to differences 
in pressure is reduced to zero. The bellows may be replaced by a sliding 
joint, in which case the latter is provided with a spraying ring fed with 
distilled water at a pressure above that in the water and condensing 
chambers. W. H. T. 


Cracking. 


381. Reaction-VeLocrry Constants or Om Craocxinc. J. C. Geniesse 
and R. Reuter. Ind. Eng. Chem., 1932, 24, 219. 
Atmospheric-pressure data on the cracking of a Mid-Continent type of gas 
oil have been examined with the aid of the monomolecular reaction equation 
aoe 
t a—x, 
where a=initial quantity of hydrocarbon, and a—x=quantity remaining 
at time t. Reaction velocity constants representing the rate of production 
of materials boiling above and below the distillation range of the original 
charge, vary with temperature according to the equation k= 28-8e—****/rr, 
The reaction rate for the gas oil doubles for an increment of 14°C. at 
450° C. and for an increment of 21° at 600°C. The activation energy 


—E 
calculated from the Marcelin and Rice equation log k= pr +C (E=energy 


of activation, T=abs. temp., R=gas law constant and C=a constant) is 
of the order of 53,400 calories per gm. mol. Similar calculations on data 
from the decomposition of straight-run naphthas and pressure cracked 
distillates give lines parallel to that for gas oil when plotted on a chart for 
log k. vs. 1/T. A comparison of these petroleum fractions with data for 
pure hydrocarbons shows that practically all fall on parallel lines, indicating 
approximately the same activation energy per 2m. rao]. decomposed. 
W. H. T. 
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382. Mopernisation or Orp Dusss Unrrs. A. L. Foster. Nat. Peir, 
News, 3.2.32, 24 (5), 28. 

The modernisation of plant that has become out of date by virtue of 
inefficiency, failure to produce gasoline of acceptable quality, etc., is dis. 
cussed. Improvements consist chiefly of additions. The points to be 
considered are :—({1) Alterations of furnace design to ensure greater heat 
transfer; (2) changes in details of operation, temperatures, pressures, 
capacities of chambers, still tube sizes, etc.; (3) direct treating of cracked 
distillate within the unit to avoid losses incurred by subsequent retreatment ; 
(4) adaption of unit to handling either light or heavy oils, or addition of 
main or an auxiliary unit for reforming light distillates to increase anti. 
knock quality; (5) addition of fractionating towers to complete manu. 
facture of finished fuel in one operation; (6) addition of vapour recovery 
equipment, either as unit producing light blending naphtha or absorption 
unit re-introducing absorbed vapours into system. All factors must be 
viewed in the light of individual conditions and particular circumstances, 
A complete description of the modernisation of an old plant by alterations 
and additions over a period of years is given. H. G. 


383. New Devetorpments rm Operation or Gyro Process. W. W. 
Holland. Oil and Gas J., 4.2.32, 30 (38), 18. 

The Gyro process operates at low pressure and can handle all grades of 
charging stock, including topped crude, heavy naphtha and refractory cycle 
stocks from liquid phase cracking plants. Gasoline of octane number 
ean be produced from the cycle stocks. The operation of the plant is 
described and illustrated by means of a flow sheet. The vapours are raised 
to a temperature of 1100° F. in passing through the converter, at which 
point the cracking takes place. The boiling point of the gasoline delivered 
from the fractionating tower is controlled by a refluxer which may be 
operated for the production of all the steam required by the process. Heavy 
straight run naphthas produced in normal refinery operations, which cannot 
be blended into premium grades on account of low anti-knock value, are 
being extensively treated by the Gyro process in order to improve their 
quality to the required degree. 

With the newest commercial developments, the Gyro process is producing 
from topped Mid-Continent crude 65/70% of a 420 E.P. distillate from 
which, after treatment and rerunning, 90% or more of a water white stable 
product, having an octane number of about 85, is obtained. Gyro distillate 
consists almost entirely of aromatics and olefines, with a small percentage 
of naphthenes. After considerable research a continuous treating process 
has been developed to remove the gum-forming and coloured compounds 
from the gasoline. The finished Gyro motor fuel is richer in low boiling 
fractions than ordinary gasoline, has a low sulphur content, a gum content 
of 1/3 milligrammes per 100 ml. (air jet method) and an induction period 
of 4 hours. 

The process may be operated for the production of fuel or coke, and the 

i i necessary for coke production are stated. A 1000-bri. unit 
produces hourly about 1 ton of coke which has been found suitable for 
domestic use or may be pulverised and used as plant fuel. Polymerisation 
of the dry gas from the absorption plant has been operating on a commercial 
scale for the past 8 months, producing 3-9 gal. of condensate per 1000 ft. 
of gas; 90% of the condensate is recovered as finished gasoline having an 
octane number of 95/100 at @ cost comparable with that of the gasoline 
obtained by cracking. Combined coking and polymerisation increases the 
yield of gasoline 15/20%. Compared with liquid phase cracking, the cost 
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per barrel of intake is approximately equal, the yield of finished gasoline is 
higher, especially when running to coke and polymerising the gases, and the 
anti-knock value of the gasoline is higher (84 as compared with 68 in tests 
mentioned). By careful regulation of temperature and time of reaction the 
yield of fixed gas has been reduced to about double that from liquid phase 
cracking, but the extra gas is made at the expense of fuel rather than 
gasoline output. After the removal of gasoline content the gas has a sp. gr. 
of 1-0 and a calorific value of 1700 B.Th.U. After polymerisation, the 
volume is decreased by about one-third, the sp. gr. lowered and the cal. val. 
reduced to 1350 B.Th.U. Representative analyses of gas produced from 
various charging stocks are quoted and distillation ranges of raw distillate, 
finished gasoline and polymers tabulated. R. A. E. 


Hydrogenation. 


384. CaTatysts ror Hien Pressure HyDROGENATION OF PHENOLS AND 
Hyprocarsons. H. Tropsch. Fuel, 1932, 11, 61-66. 


The conversion, by destructive hydrogenation, of the compounds present 
in producer and low temperature tars into low boiling hydrocarbons, may be 
considered as composed of three reactions : viz. : (1) The reduction of phenols 
to hydrocarbons ; (2) The cleavage of hydrocarbons of high molecular weight ; 
(3) The hydrogenation of the fragments resulting from (2). 

The authors experimented upon a technical cresol mixture (“ tri-cresol "’), 
commercial paraffin wax, and a gas oil derived from Egbell crude oil (Czecho- 
slovakia) ; these were considered to be representative of the bodies occurring 
in tars. As catalysts the oxides, chlorides and sulphides of those metals 
mentioned in the hydrogenation patents of the I. G. Farbenindustrie were 
used. 

The results obtained may be summarised as follows :— 

The high pressure (about 80 Kgm./cm* initial) reduction of cresols, at 465° C., 
is admirably catalysed by the sulphides of molybdenum, tungsten and cobalt. 
Moreover, molybdic oxide is a good catalyst and tungstic oxide quite 
ineffective. Nickel hydroxide is also good, whereas the sulphide is only of 
moderate efficiency. 

The process of hydrogenation of the hydrocarbons formed occurs 
simultaneously with the reduction of the hydroxyl group. The extent of 
cleavage of the methyl group from the cresol, amounting to about 10%, is not 
influenced by the catalysts used. 

For gas oil, the sulphides of molybdenum and tungsten and, to a certain 
extent, sulphides of the iron group of metals, were efficient. Generally, oxides 
were entirely useless. 

With paraffin wax, molybdic sulphide was an excellent catalyst, giving a 
doubled yield of gasoline and complete hydrogenation of the cleavage 


products. 
The author discusses relevant studies, and the paper contains considerable 
experimental detail. W. E. J. B. 


385. Hyprocenation or Low-Temperature Tar Propvuctrs. G. T. 
Morgan and J. T. Veryard. J.S.C.J., 1932, §1; 80T-82T. (For the tars 
and products used see Abstract No. 416). 

Hydrogenation was carried out, with and without the inclusion of catalysts, 
on @ tar which had been topped by removal of volatile constituents boiling 

up to 200° C. 
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Without catalysts —On slowly warming the tar in the presence of hydrogen, 
a decrease of pressure was observed at 320°C. Increase in the initial pressure 
of hydrogen led to increased absorption of the gas with higher yields of 
volatile oil. Hydrogenation for 8 hrs. at 360° C. under an initial pressure of 
100 atm. yielded a yellowish-brown limpid oil with sp. gr. 1.014 compared 
with 1.088 for the topped tar. 


With catalysts —With an initial pressure of 100 atm., comparisons were 
made between such catalysts as molybdic acid, molybdic acid/sulphur and 
vanadic acid. Curves given indicate that best results are obtained with 
molybdic acid and sulphur, hydrogenation commencing at 200°C. with a 
maximum pressure of only 145 atm. Molybdic acid induced absorption at 
300° C., but vanadic acid had little or no action. Although no notable con. 
version of tar into volatile oil takes place, analysis by means of solvents reveals 
the changes undergone by some of the tar constituents, particularly when the 
molybdie acid/sulphur catalyst was used. A table is given which illustrates 
these experiments. 

Hydrogenation of tar constituents —Waz.—Low temperature tars contain 
wax melting at approximately 50° C., which, when heated alone with hydrogen 
up to 370° C., does not decompose. In the presence of molybdic acid/sulphur 
catalyst, hydrogenation occurs with an initial pressure of 100 atm. At 370° C. 
@ vigorous exothermic reaction takes place, yielding a water-white mobile oil, 
representing 85%, of the starting material. This oi] has an iodine value of 12. 
Distillation yielding 12% (of the starting material) boiling up to 100° C. with 
sp. gr. 0.65, and iodine value of 28, also 27% boiling between 100°-200° C. 
with sp. gr. 0.73 and iodine value of 23. 


Resinoids.—These, from low-temperature tars, are readily hydrogenated 
catalytically at moderate temperatures such as 360° C. Resinols, resinenes and 
resinamines were heated separately and the results are summarised in a table. 

W. A. W. 


386. Purirication or Gases Contaminc Hyprocen ror Use 1x THE 
Heat Treatment or Carponaceous Marermts. J. Y. Johnson, 
Assr. to I. G. Farbenind. A.-G. E.P, 365,276, 21.1.32. Appl., 18.12.30. 

The initial materials are hydrogen-containing gases obtained by the 
degasification of solid carbonaceous materials. Purification consists of the 
removal of strongly unsaturated hydrocarbons, sulphur compounds, free 
oxygen and oxides of nitrogen by passing the gases under atmospheric pressure 
over catalysts having a hydrogenating action at a temperature between 
350°-700° C. Treatment may also take place at 10 atm. pressure and 
180°-300° C. in the presence of catalysts having a hydrogenating action, or 
the gases may first be passed over adsorption agents and then over catalysts 

(silver) at 200°-270° C. We me ‘Ee 


387. Treatment or Coats, Tars, Mrverat Ors, Erc., wrrn HypRocen. 
J. Y. Johnson, Assr. to I. G. Farbenind. A.-G. E.P. 365,619, 25.1.32. 
Appl., 25.9.30. 


Apparatus is described which is suitable for treating distillable 
carbonaceous substances containing sulphur with hydrogen at elevated 
temperatures. The parts coming into contact with the material to be treated 
are composed of a metal (alloyed steel containing chromium, aluminium, 
tungsten, vanadium, cobalt, manganese or nickel) stable to hydrogen and 
high pressures. The metal is internally coated with a thin layer (less than 
1 mm. thick) of silicon or a metallic substance stable to corrosion by sulphur 
and its compounds. W. H. T. 
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388. Propvuction or Hyprocarson Oms From Sorip CARBONACEOUS 
Marertat. J. M. Jennings, Assr. to Standard I.-G. Co. E.P. 365,892, 
28.1.32. Appl, 9.4.31. Conv. (U.S.A.), 23.6.30. 


A stable colloidal suspension of the solid carbonaceous material (100 mesh) 

in oil is passed together with hydrogen through a reaction zone which is 

ked with a suitable solid catalyst in lump form and maintained at 700° F. 
and 20 atm. pressure. W. H. T. 


389. Propvcine HypRoGEN rrom Hyprocarson Gases. Standard I.-G. Co. 
E.P. 366,360, 4.2.32. Appl., 18.4.31. Conv. (U.S.A.), 31.56.30. 


Low molecular weight hydrocarbon gas containing 2-12% of unsaturated 
hydrocarbons is passed through an elongated catalytic zone with an excess 
of steam. The direction of flow of the gas mixture through the catalyst is 
periodically reversed (8-72hrs.). The reactants are passed to a second 
catalytic zone where the carbon monoxide is converted with steam to carbon 
dioxide and additional hydrogen, the carbon dioxide being subsequently 
removed to leave free hydrogen. , eo 


390. Propvucine HypRoGEN From HyprocarBon Gases. Standard I.-G. Co. 
E.P. 366,369, 4.2.32. Appl., 24.4.31. Conv. (U.S.A.), 15.5.30. 
Hydrocarbon gas in admixture with steam (at 1200°-2000° F.) is passed over 
a suitable catalyst (contained in a plurality of reaction zones) for a prolonged 
period until there is evidence of a decrease in activity. A reactivating mixture 
(oxygen, nitrogen and carbon dioxide or air and steam mixture containing 
5-30% of air) is then passed over the catalyst for several hours (3-18) whereby 
the catalytic activity is improved. The hydrocarbon gas consists of natural 
or refinery gas from which the majority of the sulphur compounds has been 
removed, and contains from 2-10°% of unsaturated hydrocarbons. W. H. T. 


391. Exrracrion or Oris rrom Mareriats Contarmine Same. F. Hofmann 
and C. Wulff. Assrs. to Standard I.-G. Co. U.S.P. 1,840,287, 5.1.32. 
Appl., 4.1.28. 

The patent describes a process for the extraction of oils from mixtures of 
oil with solids obtained as residues in the destructive hydrogenation of carbon- 
aceous materials when the low boiling hydrocarbons have been distilled off. 
The mixture, which contains about 60% of oil, is treated with liquid sulphur 
dioxide at about 80° C. and under a pressure of 20 atm. W. H. T. 


See also Abstracts Nos. 365, 369. 


Chemistry of Petroleum. 


392. Hear Content or Perroteum-On. Fractions at ELEvaTep TEMPERA- 
TurEs. H.M. WeirandG.L. Eaton. Ind. Eng. Chem., 1932, 24, 211. 


The total heat of five oils in both liquid and vapour phase has been deter- 
mined at temperatures up to 540° C., four of the oils being of Mid-Continent 
origin (sp. gr. 0-747 to 0-934). The data obtained for these four oils have 
been incorporated into two equations, one for vapours and the other for 
liquids which are recommended for Mid-Continent source oils :— 

Vapours : H =(215—87d) + (0-415—0-104d)t + (0-000310—0-000078d)#. 
Liquids: H=(15d—26)—(0-465d—0-811)t + 0-00029#. 

(H=total heat content above 32° F., B.Th.U./lb. oil; t=temp. ° F. and 
d=sp. gr. of material as liquid at 60° F.) 
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The fifth oil studied was a highly refractory cracked gas oil, its data bei 
compared to those for the other oils as a gauge of the variation in the tota| 
heat which may occur with an oil of widely different constitution. The 
effect of pressure on the total heat of a naphtha vapour has been investigated 
for certain pressures and temperatures and determinations of critical tempers. 
tures are reported. W. H. T. 


393. Hears or Compustion or Metuyt anp Eruyt ALconots. F., 2, 
Rossini. Bur. Stand. J. Res., 1932, 8, 119-139. 

The heats of combustion of methyl and ethyl alcohol vapours at saturation 
pressure from their mixture with air under a constant total pressure of 
1 atm. were found to be 763-68+0-20 for methyl alcohol at 25°C. and 
1,407-50 + 0-40 for ethyl alcohol at 32-50° C. international kilojoules per mol, 

By combining with these data the heats of vaporisation recently deter. 
mined, and correcting the figures for ethyl alcohol to 25°C., the heats of 
combustion of the liquid alcohols at 25° C. and 1 atm. constant pressure ar 
calculated to be 726-25-+0-20 international kilojoules or 173-61 +0-05 kg.-cal. 
per mol. for methyl alcohol and 1366-31+0-40 international kilojoules or 
326-61+0-10 kg.-cal. per mol. for ethyl alcohol. Comparisons are made 
with data obtained by other investi 

It was found that a rapid and accurate determination of the C/H ratio ina 
volatile organic liquid can be made by passing a stream of inert gas saturated 
with the vapour through hot copper oxide. D. L. 8. 
394. Puyrosrzror anp Asretic Actip as MorHer SUBSTANCES OF THE 

Orricatty Active Constrrvuents or Prrroreum. M. A. Rakusin. 
Petr. Zeit., 20.1.32, 28 (3), 9-12. 

The works of Engler and Zelinsky have shown that when cholesterol is 
decomposed with aluminium chloride, phytosterol and abietic acid are pro- 
duced, and they concluded that phytosterol and resinic acids were the active 
constituents in the plant origin of petroleum. 

The decomposition with aluminium chloride is easily affected in nature by 
the reaction with betulin. The latter has a formula C,,H,O, and the 
molecule has no aromatic ring. It is probably constructed from four hydro- 
genated rings. It gives the colour reaction of cholesterol, and is optically 
active. Pure betulin crystallises in colourless thin needles which sublime 
on heating to 250°; it is stable towards alkali and alcoholic caustic 


From the examination of the products obtained by distillation after treat- 
ment of betulin with aluminium chloride it is concluded that the aluminium 
chloride breaks up the complicated chains and condensed rings of the hydro- 
carbon molecules, and hydrogenates the unsaturated liquid portions at the 
expense of the hydrogen which it takes from the condensation products 
whose content of hydrogen is low and are converted into carbon. Thus 


Of the fractions obtained (of boiling range 65-260°) only the first fraction 
distilling to 150° is optically active due to the presence of a high-boiling 
hydrocarbon. The rotary power is found to increase with the boiling point. 

Experiments dealing with the action of aluminium chloride on abietic acid 
have shown that the hydrogenation does not take place in aromatic rings 
but by decomposition of the initial material. Abietic acid consists of 
6-membered incompletely hydrogenated rings. The experiments with 
abietic and resinic acids show that in the decomposition a change in rotatory 
power occurs which can only occur at a temperature above 0° in the natural 
processes of petroleum formation. W. 8. E. C. 
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395. Tuermat Properties or Om Fractions. W. C. Edmister. Oil 
and Gas J., 25.2.32, 30 (41), 50. 

The empirical formula worked out by Edmister and Buskel (see Oil and 
Gas J., 2.7.31) for the vapour pressure of peraffin hydrocarbons at varying 
temperatures gives too high vapour pressures for the hydrocarbons between 
pentane and methane. In order to construct a consistent chart, a formula 
is developed from thermo-dynamical principles which gives the pressure- 
temperature relationship for normal paraffin hydrocarbons. This formula 


may be written :— an Po Ra-E, (F)-«.(2) 


where Tn is the temperature in ° F. absolute at 14.7 lb. and T is the tempera- 
ture in °F at Plb. K,, K,, K, are constants for each compound and are 
functions of the molecular weight. They may be determined experimentally. 
The equation is plotted for normal paraffin hydrocarbons on semi-log paper 
with pressure in Ib./per sq. in. absolute on the logarithm scale as ordinates 


and the ratio 7 abscissae. The curves obtained are very consistent, 


Tn 
all passing through a common point (P=14-7 lb. abs., 7 = 1) and are 


almost straight, K, not being large enough to cause much curvature. 

A large scale chart based on the above formula is reproduced showing the 
vapour pressures and latent heats of all normal paraffin hydrocarbons from 
methane to tetra contane and most of the isomeric compounds, as well as the 
unsaturated, naphthene and aromatic hydrocarbons occurring in crude oil. 

The variation with temperature of the vapour pressure of actual mixtures 
of hydrocarbons as found in petroleum fractions is also shown, the fractions 
being those with mean boiling points of 100° F., 200° F., 300° F., 400° F. 
and 500° F. at 1 atm. 

Reference is made to the Anglo-Persian Oil Co.’s suggested formula for the 
vapour pressure of motor spirit :— 


logy P = 6-76 — 3-88 


where P is the pressure in mm. Hg. ; t is ° C. abs. b. pt. at 760 mm.; and T is 

°C. abs. b. pt. at P. mm. 

The results obtained by this method are plotted on the same chart as & 
comparison. The curves bear out Meyers’ statement that sharply fractionated 
petroleum cuts of narrow boiling range are found to correspond closely to the 
paraffin hydrocarbon series. 

The chart also shows the latent heat of vaporisation as a function of the 
temperature, the figures being plotted from reliable data except for the 
hydrocarbons above C.Hy. fe for Pvhich Hildebrand's function Yr — 
396. Rats or Rise or Pressure rx THE Compustion or Some Gas-OxYGEN 

Mixtures. C. Campbell, W. B. Littler and C. Whitworth. J.C.S., 
1932, 185, 339. 

The paper deals with the rates of rise of pressure on the ignition of a number 
of mixtures containing O, rather than air as the supporter of combustion. 
The apparatus used consisted of a 1000 ml. bomb (capable of withstanding 
100 atm. press.) fitted with a filling valve, nichrome spark gap and pressure 
recording apparatus. The latter consisted of a steel disc whose movement 
was transmitted to a stainless steel mirror by means of a steel rod resting 
against it.. The movements of the mirror were multiplied 500 times by 
reflecting from it a narrow beam of light on to a sensitised paper fastened 
round a cylindrical drum rotated at a known rate. For each experiment, 
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the bomb was first evacuated (0-1 em. Hg.), then filled with the dried gaseou 
mixture at atm. press., the valve closed and the mixture ignited. The tim 
between the first sign of pressure increase and maximum press. was approx 
0-04 secs. From the results obtained, it is shown that the mixtures containing 































an excess of O, or of combustible gas give slower rates of rise of press tha, Pn 
those whose compositions approximate more nearly to the theoretical mixture, 

The latter are (with the exception of CO-O, mixtures) so violent that measun{™ Th? 2" 
ment becomes impossible. The explosion wave in CH,—O, mixtures traveh fp pait for™ 
most rapidly with 50% CH,, whilst with moist CO—O,, the fastest pressure rig (§ tion from 
is given by 66% CO—34% O,. The rate of rise of press. is affected to differeny t#bulate< 
degrees when other combustible gases are present in addition to CO, th® * endott 
effect increasing in the order: H,, C,H,, C,H, CH, C,H,, (i.e., for hydro. bydrocar 
carbons, in the order of their H, contents). The mixtures having a slow rate gener! © 
of rise of pressure are also those which detonate with difficulty when ignited s#t¢s- 7 
in along tube. It is considered that the agreement between detonation limit, § hy4roc®” 
and rate of rise of pressure might enable the former to be predicted by deter. the elem 
mining that mixture which in this apparatus would reach its maximum —M|N ! 
pressure in 0-04 secs. W. H. T, 400. Sc 
397. OxrpaTion or Pewrane anp Orner Hyprocarsons. L. M. Pidgeon ts 

and A. C. Egerton. J.C.S., 1932, 135, 661, 676. 

Part I.—It is shown that the temperature at which reaction proceeds The - 
rapidly in C, Hy-O, mixtures increases as the pressure decreases and is | "**YY © 
lowest for a 50/50 mixture. The temperature is lower in a silica vessel than a 
in one of glass; it is raised with increase of surface and lowered by the | % ® 
addition of N,. The effect of temp., press. and concentration on the reaction § P°" 
velocity were determined, and it is apparent that the reaction velocity is [°° ° 
affected more by a change of fuel concentration than by one of O,. The = 
effects of temp., press., surface and diluents on the period of reaction pre- pe 4 
ceding rapid reaction were somewhat irregular as might be expected from ve | ‘ 
the nature of the period of induction. The oxidation has the general charac. n4 2 
teristics of a chain reaction. ry 

Part II.—In the slow combustion of hexane, amylene, valeraldehyde andy Pty” ® 
iso-amyl alcohol, the temperature at which oxidation becomes rapid and the hes bes 
influence of total press. and concentration on the reaction have been noted 401. F 
The decrease of pressure in the case of C,H,, is mainly due to the formation Fr 
of a condensible product, but with amylene, to direct absorption of O,. The A sti 
influence of the hydrocarbons on the oxidation of C,H,, has been deter#§ than m 
mined. Active C,H,, is able to initiate reaction in C,H,, mixtures at lower to the 
temps. than would be the case with C,H,,—O, alone, while valeraldehyde is§ flow m 
still more effective. Amylene and iso-amyl alcohol are ineffective. It i the cra 
pointed out that these facts do not accord well either with primary dehydro- tube f 
genation of the reacting molecule or with hydroxylation. Lead tetraethylfJ throug) 
acts as an inhibitor, but the lead has to be oxidised before being effective. denser 

W. Hf. T. the cre 
398. Reacrions or Orcanic MoLtecuLes In THE GasEous SraTe. F. 0.8 produc 
Rice. Chem. Rev., 1932, 10, 135. range | 


In the summary of this review, the author states that: “The isolation and—f *° 
study of free alkyl radicals by Paneth and his co-workers constituted a tre Positio 
mendous step forward, since such fragments very likely play a part in chain, 0° of 
propagation. The predominance of this type of reaction is particularly verted 
striking in polymerisations, oxidations and chlorinations. It is true that | >utedi 
thermal decompositions appear to be simple unimolecular reactions, but it J 02°" 
is possible that they may also be of the short chain type. The work of | ‘hese ' 
Polanyi constitutes an initial step in determining the nature of activation 
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energy, 80 that we may hope during the next few years to be able to describe 

with a reasonable degree of completeness the reactions of organic compounds 

in the gaseous state.” Seventy-two references are given. 7... 

399. Heats oF Formation anp —M/N Ratios. G. B. Heisig. J. Phys. 
Chem., 1932, 36, 1000. 

The number of molecules of different compounds which condense per ion 
pair formed (—M/N ratio) and their heats of formation obtained by calcula- 
tion from existing data (International Critical tables) or by direct means, are 
tabulated. It is shown that the condensation of the saturated hydrocarbons 
is endothermal and that the —M/N values are small. With unsaturated 
hydrocarbons, condensation is exothermal, their —M/N values varying in 
general with the negative heats of formations from elements in their standard 
states. The greater the negative heat of formation of substances other than 
hydrocarbons, the greater is the —M/N ratio. The heats of formation from 
the elements in their standard states may be used to predict approximate 
—M/N ratios. W. me Se 


400. Some Heat Capacrry Data on Orcanic Compounps OBTAINED WITH 
a Rapration Catormwerer. M. E. Spaight, 8. B. Thomas and G. 8S. 
Parks. J. Phys. Chem., 1932, 36, 882. 

The apparatus used consisted of a calorimeter suspended in air within a 
heavy copper jacket. The latter is capable of being maintained at a given 
temperature difference (+0-01°) with respect to the calorimeter by means 
of a differential thermocouple used in conjunction with an appropriate 
potentiometer galvanometer and photo-electric relay-system. The heats of 
fusion of nine organic compounds were determined and the heat capacities 
measured in both the solid and liquid states. The compounds were penta- 
cosane, tritriacontane, ethylbenzene, hexamethylbenzene, diphenyl, tri- 
phenylmethane, naphthalene, dibenzoylethane, erythritol, mannitol and 
ethyl azoxybenzoate. Determinations on liquid ethylbenzene shows no 
evidence of previously reported irregularities in the heat capacity curve. 
Ethyl azoxybenzoate, a substance showing the liquid crystal phenomenon, 
has been investigated over the temperature range 30°—150°C. W. H. T. 
401. Pyrotysis or Simpte Pararrins To Propuce Aromatic Oms. F. E> 

Frey and H. J. Hepp. Ind. Eng. Chem., 1932, 24, 282. 

A study has been made of the pyrolysis of gaseous hydrocarbons (other 
than methane) for the production of aromatic oils, particularly with regard 
to the time factor. The apparatus used consisted of a gas container and 
flow meter together with a straight length of silica tubing which constituted 
the cracking chamber. The latter was mounted in an electrically heated 
tube furnace wound in three sections. The cracked gases were passed 
through an electric precipitator for the removal of tar, then through a con- 
denser (solid CO,), and finally into a receiver or meter. It is shown that 
T. the cracking of the lower paraffins, with the exception of methane, for the 
- 0.8 production of benzene and toluene, may be conducted over a temperature 

range of 700°-1050° C. provided that the correct time-temperature values 
and— are used. The pyrolysis proceeds through a rapid endothermic decom- 
tre- position in which simple olefines are formed. This reaction is followed by 
hain { one of a much slower exothermic nature during which the olefines are con- 
arly | verted into aromatic hydrocarbons. In the neighbourhood of 850°C., 

‘hat | butadiene and cyclopentadiene are the chief low-boiling products, apart from 

t it} benzene and toluene which predominate in the volatile oils. The yield of 

: of | these aromatics increases with the carbon-hydrogen ratio. W. H. T. 


See also Abstract No. 370. 
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Analysis and Testing. 


402. Rapm Mernop ror Derermimation or Ioprvne NumBERs oF Coy. 
mMERoIAL Lusricatine Ors. E. Galle and M. Bohm. Erdol und Tee, 
1932, 8, 76-77, 91-92. 

Many workers have previously attempted to use the iodine-number o 
bromine-number methods to indicate the stability of lub. oils. The author 
have tried to modify the rapid iodine-number method of Margosches, in order 
to make it applicable to lub. oils. The method, which has already been modified 
for the analysis of light distillates by Schnabl, depends on the reaction;— 

I,+H,O=—HIO+HI 

The estimation is carried out by dissolving about 0-1 gr. of the oil in 
suitable quantity of solvent, adding 25 ml. of N/5 alcoholic iodine solution 
and 200ml. of water and after allowing to react for five minutes, back. 
titrating the excess of iodine with N/10 thiosulphate. The observation of 
Margosches, that solvents which give a violet-coloured solution of iodine 
lead to much too low results, applies also to mineral lubricating oils. Thus, 
ether, butyl acetate or ether-absolute alcohol were useless as solvents, 
Acetone and glacial acetic acid had not sufficient solvent power. An ether. 
acetone mixture (1:2) gave very satisfactory results, when 10 ml. was 
employed as solvent. A mixture of 2 ml. amyl alcohol with 8 ml. absolute 

alcohol was also suitable. The use of emulsifying agents was also examined. 

Sodium oleate gave low results, but a modified procedure, emulsifying the 

oil with 0-1% solution of naphthenic soaps, gave values in good agreement 
with the Hubl figures. This process offers no advantage over the use of 
ether-acetone or amyl-absolute alcohol mixtures as solvents. E. B. E. 


403. IwrerwaTionaL Comparison TABLES FoR ALL TECHNICAL VIsco- 
METERS. L. Ubbelohde. Erddl und Teer, 1932, 8, 46-47. Petr. Times, 
1932, 37, 200. 

Many workers have pointed out, in the last few years, the need for 
conversion tables for the Engler, Redwood and Saybolt viscometers. The 
author has been engaged for a long time in preparing such tables, which 
will be published in book form. The system of comparison used involves 
the conversion of the data into absolute units as has been done by several 
other workers. 

The first part of the tables will contain : (1) The Engler degrees ; (2) Red- 
wood seconds; (3) Saybclt seconds; and (4) the kinematic viscosity in 
absolute units, in such form that having the efflux time on any of these 
instruments the value of the viscosity can be read off in any desired units. 
The tables also cover a modified Engler viscometer with a narrower efflux 
tube than the normal. This is suitable for obtaining more exact values on 
thin oils than are obtainable with the Engler instrument. 

The viscosity-temperature relationship of oils can only be adequately 
treated in absolute units. In the second part of the booklet data is given 
so that if the viscosity at two temperatures be known, the temperature 
variation can be calculated or determined graphically. 

This system is based on Walthers’ equation, 

WxT, =-m(log T,—log T)+ W,T, 

where T and T, are the absolute temperatures, W,T and W,T, the values 

of log log (V+ 0-95) at these temperatures, and m a constant characteristic 

of the oil. Previously this formula has been inconvenient to use, but the 
values of Wy, are now given in the tables beside the values for Vy. The 
viscosity at any other desired temperature can then easily be found. 

Finally two other diagrams enable the viscosity-index (Dean and Davis) 
to be calculated from the measured viscosities or the value “m.” E. B, E. 
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. New Exrracrion Apparatus. W. J. D. van Dyck. Petr. Zeit. 
24.2.32, 28 (8), 7-9. 

A new extraction apparatus is described in which a mixture of components 
(lid or liquid) is subjected to the effect of two washing-liquids (¢.g., amyl 
alcohol and water) counter-currently. The extraction liquids must be 
insoluble or only very slightly soluble in one another at room temperature 
and must have different solubilities for the components to be separated. 
The separation column has a diameter of 35 mm. and a length of 3 metres, 
and is filled with Lessing rings. 

The liquid to be extracted enters the column at the centre of ite length, 
where it comes into contact with the descending heavy solvent and the 
ascending light solvent. The former, with its complement of extracted 
material, is continuously removed from the base of the column to an evaporating 
device where the solvent is evaporated. The solvent vapours are condensed 
and returned to the top of the column. The light solvent, with ite extract, 
is treated in a similar manner, the vaporised condensed solvent being 
returned to a point near the bottom of the column for further use. The 
two extracts accumulate in the solvent evaporators and may be removed 
from time to time. 

The apparatus can be used for the continuous extraction of aromatic 
constituents from hydrocarbons by means of liquid sulphur dioxide, for the 
separation of mixtures of naphthenates and sulphonates and for the 
separation of dyes, ¢.g., auramin yellow and methylene blue. W. 8. E. C. 


405. A.P.I. Gravrry versus Maxmrum CO, ror Liguip Fueis. P. F. 
Marx. Refiner, Feb., 1932, 11 (2), 50. 
The maximum CO, is defined as the theoretical maximum percentage of 








CO, that may be attained when fuel is burned with perfect combustion 
and a relationship with the percentage of hydrogen in the fuel is derived. 


° 
— 100—% H 


476=6-52% H 
With the aid of a second relationship : 
% H=26—-15d where % H=% hydrogen by weight 
and = density 
A.P.I. gravity may be correlated with maximum CO,. From these data 
a chart has been constructed and connects maximum CO, with A.P.I. 
gravity, and % hydrogen in the fuel. E. N. H. 
406. Rornamsrep Pacuimerer. R. K. Schofield and G. W. 8. Blair. 
JS.C.1I., 1932, 51, 205-206. 

Although primarily designed for soils, this instrument is also suitable for 
measuring the shearing strength of plastic materials such as resins, waxes 
and bitumens. A piece of the material is made into a cylinder of known 
radius and length—this being placed between two plates—the upper, of 
glass, being fixed to one end of a horizontal beam. The latter is pivoted at 
the other end—so that the plate has free vertical movement. The lower 
plate of wood or brass moves to and fro so that the cylinder turns at least 
one complete revolution. The load on the upper plate is gradually increased 
(by adding a known volume of water to a counterpoised vessel on the beam) 
until a perceptible increase in length of the cylinder occurs. The volume of 
water is then proportional to the shearing strength of the material. To- 
eliminate errors due to deformations caused by any elasticity of the material, 
an t is made to lift the glass plate clear of the sample for one 
stroke in three. It is ‘suggested that the machine may be adopted for 
meaguring plasticity, viscosity, and elasticity. Cc. C. 
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407. Moprrrep Pensxy Martin Frases Pornr Apparatus. Petr. Times, 
1932, 27, 182. 


A description of the modification covered in E.P. 364,328 (See Abstract 325), 
H. G. 


Anti-Detonation. 


408. Srupy or Comsustion Process. L. C. Lichty, R. R. Faller and 
M. F. Smith. J.S.A.E., 1932, 30, 101-104. 


Pressure-time records of the combustion process in an internal-combustioy 
engine show abrupt changes when detonation occurs, but apparently give 
no indication of temperature or part burned, or conditions of either the 
burned or unburned portion during this abrupt change in liberated energy. 
With a knowledge of compression pressure and temperature and of heat 
loss from both burned and unburned portions, the authors show how th 
pressure does indicate existing conditions. 

From measurable quantities, and with certain simplifying assumptions, 
the authors apply thermodynamics to the problem, and develop graphs 

booed d }, 5 





which show the effects of different variables upon 

conditions. The paper is almost entirely mathematical. W. E. J.B. 

409. Exriosions in Gases anp Tuer Kinetics. B. Lewis. Chem. Rev, 
1932, 10, 49. 


This article is a valuable review of work which has been carried out op 
explosions in gases and their kinetics, particularly with regard to gas reactions 
of high velocity ranging from slow inflammation to detonation. 73 refer. 
ences to the subject are given in an attached bibliography. W. H. T. 


410. Tuermat Decomposrrion oF TETRAMETHYL-LEAD. J. H. Simons, 
R. W. McNamee and C. D. Hurd. J. Phys. Chem., 1932, 36, 639. 

The thermal decomposition of tetramethyl-lead has been studied by the 
use of two different methods. In one, the substance was heated for a con- 
siderable time at normal pressures in sealed bulbs, whereas in the other it 
was heated at reduced pressures, using a flow method which gave an extremely 
short contact time. The products of the reaction were identified. The 
results indicate two sets of reactions, one taking place on the walls of the 
vessels, the other being a homogeneous gas-phase reaction. The low tempera- 
ture reaction produced carbon and tarry substances and some isobutylene. 
An attempt has been made to explain the mechanism of the formation 
of the products, and also to correlate other experiments of a similar nature 
with this information. W. wt. T. 


See also Abstract No. 396. 
Engines. 


411. Commerctat Appiication or Dreset Encouves m Heavy-Duty 
Moror Coacues anp Trucks. G. A. Green. J.S.A.E., 1932, 30, 
65-79. 


The paper is a detailed account of the performances of a modern high- 
speed Diesel engine, and a gasoline engine, both manufactured for use in 
coaches and trucks, with the idea of clearing up a number of misconceptions 
which seem to exist as regards the possibility of employing Diesel engines 
successfully and economically for heavy duty. 
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The engines chosen for test were a 6-cyl. Diesel made by the A.E.C., and 

a 6-cyl. gasoline engine made by Gen. Motors Truck Co., Pontiac, Mich., 
of 495 cu. in, and 525 cu. in. respectively. Full details of construction, 
weights, accessories, etc., of each engine are given, and very comprehensive 
tests were carried out both on the bench and on the road, a Gen. Motors 
Truck, Model V. 29 motor coach being used with both engines on the road. 

With reference to dynamometer tests, curves showing torque and h.p., 
torque and h.p. per Ib. of engine weight, and per cu. in., also fuel consumption 
at various loads and speeds are given. Friction losses of both engines are 
also shown. One of the greatest drawbacks to the Diesel engine is un- 
doubtedly the smoky exhaust which occurs when 80% or more of the air 
is burned, and in all the foregoing data curves are given showing the perform- 
ance of the engine at highest loads possible with clear exhaust. Corrected 
curves for gasoline engine of the same displacement as the Diesel are given. 

As regards the road tests, details of general performance, fuel consump- 
tion, acceleration and hill climbing are given. Fuel consumption on different 
types of service—viz., City service, parlour-car service at 40 m.p.h., and 
the same at 50 m.p.h.—with varying number of stops on each service per 
mile are fully dealt with. In addition to the actual performance of the 
engines, manufacturing and maintenance costs, also the fuel situation, as 
regards cost, taxation, etc., are dealt with. 

The main conclusions are as follows: it is believed that the only tangible 
advantage of the Diesel engine is its lower fuel consumption at one-third 
and two-thirds load. It has not been demonstrated that this is sufficient 
to outweigh the disadvantages in cost, weight, space requirement, roughness, 
noise and smoking. A study of the fuel consumption figures brings out an 
important point—viz., the high cost of acceleration. Smaller and lighter 
gasoline engines could be installed if operators would be satisfied with lower 
acceleration. The writer believes that at present it is impossible to produce 
Diesel and gasoline engines of the same weight per unit of power. C. H. 8. 


412. Heavy Om Arrorarr Encrves. P. Clerget. Rev. Peir., 6.3.32 
(461), 169-170. 


After a historical survey of the development of the Diesel engine, the 
problems involved in adapting this type of engine for aircraft use are dis- 
cussed. To obtain an engine sufficiently light, it is necessary to raise the 
mean pressure and to increase the rate of combustion and the linear speed 
of the piston. Turbulence plays an important part in ensuring efficient 
combustion, and three methods of improving this are briefly mentioned : 
(1) The use of pre-combustion chambers into which all or part of the charge 
is injected (this is more suitable for automobile than aircraft engines) ; 
(2) production of a type of aerodynamic turbulence in the combustion chamber 
by suitable movement of the jet ; (3) a mechanical turbulence produced in 
the combustion space. 

Four types of engine now actually in use for aircraft are described : Junkers, 
Packard, Fiat and Clerget. Details such as normal and maximum h.p., 
bore and stroke, weight per h.p., compression ratio, etc., are given. 

The use of vegetable oils as fuel for this type of engine is mentioned, and 
the author considers that a modification of the atomiser may possibly solve 
this problem, although the increased fuel consumption owing to the low 
calorific value of these oils must not be overlooked. Cc. C. 


See also Abstract No. 352. 
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General. 


413. Bricut ANNEALING oF MeTALs wrrh HypRocarBon Gases. E. (6. 
De Coriolis and R. J. Cowan. Ind. Eng. Chem., 1931, 24, 18-20. 


In view of the fact that corrosion of metals occurs much more rapidly aj 
pressures greater than atmospheric, @ process is described for the bright 
annealing of metals which is applicable to industry. The metal is passe 
through a tube furnace in the form of wire or strip. Seals are provided at each 
end of the furnace and the hydrocarbon gas is admitted through inlets suit. 
ably situated in the tube or muffle. The degree of annealing is determined 
by the rate at which the metal is moved through the tube. The temperatur 
of the hot zone is maintained slightly above 1250° F. Brass is one of the most 
difficult of the more industrial alloys to bright anneal ; pure hydrogen may 
not be used for zinc when it is being annealed with brass. The details of 
ee Te a ee ee ae 

W. 8. E. C. 


414. Russian Ozoxerrre. Chem. Trade J., 18.12.31, 605. 


The deposits of ozokerite discovered on the island of Tcheleken in the 
Turkmenen Republic of the U.S.8.R. are now being exploited and are pro. 
ducing exportable material in increasing quantities. The production of 
ozokerite in Russia in the year 1929-1930 was valued at three million roubles, 
while the 1932 production is hoped to be of a value of 8-1 million roubles. 
A process has been recently worked out for the production of ozokerite from 
petroleum residues. At present there is only one factory in Moscow which 
refines ozokerite, but other works are to be erected. Cc. L. G. 


415. Temporary Rust Preventers. E.C.J.Marshand E. Mills. Aircraft 
Eng., 1932, 4, 57-62. 

The prevention of corrosion of metals can be effected by: (a) metallic 
coatings applied by electrod iti spraying, etc.; (b) organic coatings of 
paint, varnish or enamel ; 3 (e) vitreous coatings of glass or of fusible inorganic 
enamel; (d) organic coatings of grease or oil; (¢) oxide coatings or anodic 
oxidation. 

The authors consider (d) in detail, in relation to short period protection 
of ferrous metal objects, particularly machined parts. A protective film 
must maintain a continuous permanent blanket completely enfolding the 
work. Self-healing is essential, and adherence and tenacity very desirable. 
Consideration of petroleum products leads to the conclusion that jellies and 
lubricating oils are of most use, but straight mineral oils and jellies do not 
protect from liquid water drops or splashes, and their films rupture at edges, 
setting up points of weakness. Wax films crack on cooling and are, therefore, 
not impervious to moisture. Lanoline is a good rust preventer, except for 
ite acidity. This causes corrosion to copper alloys, etc., but not to iron. 
The tendency to emulsify is helpful in absorbing small amounts of moisture. 
Application is best made with a 50/50 white spirit solution, and the lanoline 
should have low acidity (4 mgms. KOH/gm) and low volatility (0.4% loss 
on heating for 1 hr. at 100°C.). Experimental tests on a variety of rust 
preventers when subjected to humidity (100% at 55-60° C.), atmospheric 
conditions, and salt sprays, lead to the following general conclusions: (1) 
lanoline alone is of value for salt-spray protection ; (2) mineral oils and 
jellies command priority as practical preventers for normal conditions, but 
lanoline products afford the best protection. The authors emphasise the 
need of technical control, W. E. J. B. 
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Coal and Shale. 
16. Cuemistry or Low Temperature Tar. G. T. Morgan. J.S.C_I., 





E. G, 1932, $1, 67T-80T. (cf. J.I.P.T., 1931, 17, Abstr. No. 715.) 
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Owing to the ease with which certain constituents decompose when 
heated, a procedure is adopted whereby the tar is not heated above 120° C. 






» bright Mbut is subjected alternatively to the action of various inorganic reagents 
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nd organic solvents. 

The first part of the paper deals with the general experimental procedure. 
The tar is divided into two main parts: 1. Crystalloid. isting of 
(a) Alkali soluble substances ¢.g. phenols; (6) Bases—mainly tertiary 
amines; (c) Neutral Oils. In this group, olefines, monocyclic aromatics, 
naphthenes, waxes and anthracenes have been identified. These com- 
pounds include octene, nonene; benzene, toluene, xylenes,  cumene, 
mesitylene; methyl, di- and tri-methyl cyclo hexanes, naphthalene and 
dimethy! derivations; anthracene and di-, tri-, and tetra-methyl derivatives. 
Some details are given of the means adopted to identify these various 
compounds. 

2. Resinoids—neutral, phenolic, basic and acidic resins—termed resinenes, 
resinols, resinamines and resinoic acids respectively. 

The second part of the paper is devoted to a comparative study of various 
Low Temperature Tars prepared under specific conditions. The effect of 
varying the temperature, the type of coal and the employed 
(Pehrson, Salermo and Fuel Research Processes) have been studied, and the 
results are given in a series of tables. As the temperature of carbonisation 
is increased from 625° C. to 1350° C. the yield of tar decreases, and the yield 
of neutral oi] at the higher temperature is less than half that at 625°C. 

Wax, which is absent at 1350°C., is the main constituent at the lower 

temperature, while naphthalene, present only in traces in the latter, is found 

to a much greater extent at 1350° C. 

There is no obvious relationship between the yield of tar and the ultimate 
chemical analysis of the coal. 

The carbonisation temperatures of the Pehrson, Salermo and Fuel Research 
Processes are 450, 510 and 625° C. respectively. The Salermo Process gave 
the greatest yield of tar. The chief distinction is the lower phenol content 
of Pehrson tar, while resinoid depositions seem to be characteristic of car- 
bonisation at very low temperatures. 

Certain industrial tars were also examined—Fuel Research Tar, Bussey, 
Turner, Low Temperature Carbonisation, Ltd., Maclaurin, Babcock & 
Wileox, and L. & N. Tars. A brief note is given of the processes and the 
analyses of the tars are given in a table. The proportion of neutral oil 
obtained varies from 60-1 to 35-9 kg. per ton of ash-free dry coal in the 
order given above, Fuel Research giving the largest quantity. 

The last part of the paper deals with the uses of this type of tar and 
products obtained from it. Fuel problems are mentioned. Certain phenolic 
fractions have useful anti-detonant properties. Comparative tests are given 
for a low temperature neutral oil (boiling point 80-170° C.) and the same oil 
treated with mercuric acetate and aluminium chloride. The residual oil has 

good anti-knock qualities, and is free from any tendency to gum. It 
consists mainly of paraffins and naphthenes. 

Waxes from low temperature tar melt at about 50°C. and may be used 
as substitutes for paraffin wax. On hydrogenation, these waxes give 85%, 
of colourless oil, the distillates of the latter being stable, water-white, of 
low specific gravity and iodine value. The three main resinoids have also 
been hydrogenated, yielding mobile, fluorescent oils. Benzine, toluene and 
naphthalene were detected in the product from resinols. Cc. C, 
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417. Coat: SmoxeLess Furt anp Om From THE Nationa Sranprory 
W. R. Ormandy. A Paper read before a Joint Meeting of a number 
Societies on 7.10.31. 

The coal position is reviewed. The United Kingdom is now producing at 
rate lower than that of 1913 and the demands for coal for home use, bun 
and export are considerably lower. The tendency in marine work particularly 
is to move from coal to oil. The position from the viewpoint of Britain \ 
rendered more serious by the development of the resources of othe 
countries, 

For mineral oils this country, with the exception of small quantities 
benzole and shale oil, is dependent upon foreign countries. Prices of oil an 
not, at present, economic, and there is indication that for some considerabk 
a Nereis ange Pla Page are Gece nyt maar Fe 

The hydrogenation of coal is discussed, and an account of ite development 

is given, commencing with the experiments of Bergius in 1912. In Germany 
the LG. are reported to have produced 100,000 tons of petrol per year from 
brown coal tar and brown coal, while in England the I.C.I. pot we pa 
the more difficult hydrogenation of bituminous coal. The I.C.I. are prepared 
to Sona © pease to poets ney ee © ior ies year with an overall 
cost of 7d. per gallon of spirit produced. ie oe o would involve an 
intitial outlay of about £8,000,000. It is estimated that to make one ton oj 
petrol four tons of coal are necessary. The spirit produced is stated to have an 
octane number of 81. For Diesel fuels the hydrogenised state of the suitable 
fraction counts against it. The economics and development of the coal-oil 
industry are discussed. 

The classification and properties of coal are considered to the extent to 
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and factors influencing the properties of metallurgical coke are given. Of 
the by-products of the coke-oven industry (apart from gas) motor benzole is 
the most valuable, while ammonia is no longer an asset, but a liability. 
The gas industry in recent years has carbonised rather more coal than has 
the coke-oven industry. Increase in efficiency has balanced to a large 
extent the greater demand for ges in recent years, and consequently the coal 
carbonised has not increased in proportion. It is still difficult to dispose of 
gasworks coke, but there is evidence that with improved grates and increase 
in central heating this may be overcome. 

Reference is made to the required properties of a household smokeless fuel : 
low ash, ease of ignition, dryness, density, sulphur content, and reactivity. 
The weight value and transport and storage of smokeless fuel are important 



















The position of low temperature carbonisation is reviewed. About 
20 gallons of tar per ton of coal may be produced, of which possibly 4 gallons 
will be motor spirit. Since this contains little or no aromatics, the spirit is 
not so valuable as high temperature spirit. Low temperature tar oils as fuel 
are worth, weight for weight, less than mineral oils, owing to the lower calorific 


little prospect of low tars fetching more than 2d. per gallon in 
the next few years, while the gases, if used for steam-raising, are worth about 
3d. per therm. 


The conclusion is drawn that if this country is to be made independent 
from the fuel oil standpoint, then hydrogenation of coal is the only way 
out. E. N. H. 
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418. Wyomtne Deer Possipmitres. A. J. Hazlett. Oil Weekly, 5.2.32, 
64 (8), 19. 

A deep test was completed in August, 1931, on the Badger Basin structure, 
Park County, Wyoming, after three years drilling, at 8,725 ft., with an initial 
production of 250 bris. The first Wall Creek sand of the Frontier formation 
was met at 8,200 ft. and the second Wall Creek at 8,391 ft., both yielding 
strong oil shows and high gas-pressure. The well was completed 135 ft. in the 
Mowry Shale. The absence of water and promising production from the 
Wall Creek suggests better production from the underlying Dakota series. 

Since completion bottom hole temperature has been 181° F. and rock 
pressure estimated at 4,000 Ib. Cc. E. H. 


419. Monwreomery County, Texas. J. Logan. Oil Weekly, 5.2.32, 64 (8), 22. 


Oil and gas were discovered in December, 1931, in central Montgomery 
County, south-eastern Texas, at 4900 ft. The well initially produced only 
dry gas in large quantities, but later also produced gasoline, the shut-in 
pressure being 1700 Ib. 

Production is from the Cockfield sand, the uppermost zone of the Yegua 
formation, which comprises the Upper Claiborne of Eocene age. No shows 
were found in any of the Miocene and Oligocene rocks penetrated which 
yield production in the salt dome region. 

The limited geological evidence available and the faint geophysical reactions 
obtained in the area leave the structure in doubt. A deep salt dome, a dome- 
like anticlinal structure, a complex faulted structure as at Pettus, on a shore 
line deposit with lenticular sands are all suggested. The well, however, lies 
just outside the regular salt dome area and the vague geophysical evidence 
negatives a pronounced structure, and suggests rather minor faulting, folding, 
or lensing along the regional monocline. The only subsurface data available 
were obtained from three deep tests drilled about six miles west of the wildcat, 
all of which failed to reach Cockfield. 

Regionally the well is situated centrally on the Reynosa outcrop in which 
belt the Raccoon Bend, Pettus, and Mount Lucas fields lie, the latter two 
producing from the Cockfield. 

Reviewing the Tertiary history of the Gulf Coast plain, it is shown that after 
the Laramide elevation of late Cretaceous times, the sea receded south-east- 
ward exposing a broken land area. The sea later advanced over this area 
and Tertiary deposits were laid down in comparatively shallow waters during 
periods of gentle oscillation with a general south-eastern withdrawal of shore 
line. In a shallow water stage of this general retreat the Yegua formation 
was deposited. Cc. E. H. 


420. Grorocican Features or Iraq Or Fretp. B.B.Cox. Oil & Gas J., 
17.3.32. 30 (44), 15. 


In this article a brief account is first given of the transport and physical 
conditions of the oil field, followed by descriptions of the geological formations 
and structure, and production figures. 

The greatest thickness of strata (about 34,000 ft.) probably occurs in the 
east-central part of the Mesopotamian geosyncline. The beds range in age from 
N 
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Triassic to Recent, and are composed of marine and non-marine conglomerates, 
sandstones, shales, marls, limestones, gypsum and salt. The Iraq portion 
of the Arabian shield is thinly covered with deposits of Eocene and Cretaceous 
age. 

The reservoir rock consists of about 800-1000 ft. of dolomitic limestone 
(including beds of Middle Eocene, Oligocene, and Lower Miocene), and 
the cap rock series of gypsum with large amounts of siltstone shale. 

The main period of folding occurred after Middle Eocene times, compression 
coming from the north-east and acting against the rigid Arabian shield 
Nappes and overthrust faulted folds are common, and away from the moun. 
tains occur almost symmetrical folds. 

Production by the Anglo-Persian Oil Co. is given as approximately 700,000 
to 800,000 bri. per annum. This comes from the Naft Khaneh field. The total 
annual production in Iraq now amounts to 1,000,000—1,200,000 brl., but any 
substantial increase over these figures must await the making of a pipeline 
to the Mediterranean. Survey work on this is now in progress and it is antici. 
pated that construction of the line will be completed before the end of 1935, 

G. 8. 8. 


421. Hopss Fretp, Lea Country, New Mexico. R. K. De Ford and 
E. A. Wahistrom. Bull. Amer. Assoc. Petr. Geol., 1932, 16, 51-90. 


This field is situated near the S.W. edge of the Llano Estacado in New 
Mexico. The superficial deposits are late Tertiary; folding was pre. 
Tertiary and consequently no surface mapping is possible. The structure 
was discovered by geophysical methods. 

The Tertiaries lie unconformably on Triassic red beds; clays and shales, 
with a water-bearing sandstone at the base. Then follows the Permian, 
commencing with a transitional zone of red sand and shale passing into 
the Evaporite series. At the top this is mainly potash-bearing salt and 
anhydrite. It passes through red shale and a gas-bearing limestone into 
anhydrite again, which contains the oil-bearing Bowers Sand about half 
way and near the base another gas sand. The actual base is a mixture of 
anhydrite and limestone. Below this, but still of Permian age, is a limestone 
series with a sandy facies at the top and then 200 ft. of grey limestone, the 
producing zone, and known as the White Lime. Its average depth is 
about 4200 ft. 

The structure is an elongate dome and folding is more accentuated in the 
white lime than in the later saline deposits, showing part of it to be more 
or less contemporaneous with deposition. Later folding on the same lines 
was probably post-Triassic. The reservoir pressure is about 1500 Ib. per 
sq. in. The limestone is cavernous and its porosity is related to the 
structure, being greatest on the crest and diminishing down the flanks of 
the dome. The author does not attempt to explain this fact. 

The oil in the Bowers Sand has a gravity of about 38° Beauméd, whereas 
the oil in the White Lime seems more asphaltic and shows a gravity of 
about 35°. The pressures in the two reservoirs are practically the same. 
The author, however, does not attempt to draw conclusions on the origin 
of the oil or the relation of the two reservoirs. G. R. 


422. Groroey or Om anp Gas Firetps or WesTerN Kentucky. W. L. 
Russell. Bull. Amer. Assoc. Petr. Geol., 1932, 16, 231-254. 


Oil and gas production has been obtained in Western Kentueky from 
rocks ranging in age from Ordovician or Silurian to Pennsylvanian. 

Four producing areas are described, viz., the limestones and dolomites 
of Devonian and Silurian age below the Chattanooga Shale, the limestones 
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of the Iowan series, the sandstones of the Chester series, and the sandstones 
of Pennsylvanian age. The production from each of these groups has certain 
distinctive characteristics, and these are dealt with in order. 

The main structural feature of the area is the Western Coal Basin or 
geosyncline, the differential settling of which continued during Devonian, 
Mississippian and Pennsylvanian times. The beds are generally thicker 
in the central part of the basin than on the flanks. 

Another regional structural feature (the Rough Creek fault) is a pro- 
nounced faulted anticline which crosses the western coal field of Kentucky 
east and west. The Western coal basin and the Rough Creek fault have 
consequently brought about a profound influence on the oil and gas accumu- 
lation in Western Kentucky. 

The bituminous Chattanooga Shale probably gave rise to much of the 
oil and gas in the Silurian and Devonian ; while accumulation in the Chester 
evidently originated near to the producing horizons, the vertical movement 
probably being not less than 200 ft. and the horizontal movement generally 
a few miies, 

A section of the paper is devoted to the question of porosity in limestones 
and dolomites. Porosity appears to have been developed in two ways: 
some of them by solution beneath the unconformity at the base of the 
Chattanooga Shale, while in other rocks it was probably developed before 
the strata were deeply buried and not related to this unconformity. 
Finally, the possibility of artesian circulation is discussed; the author 
considers it very improbable that this has caused any oil or gas accumulation, 
nor is there reason for assuming a migration through great distances in the 
region. G. 8. 8. 





23. Possrpmiries or Orpovician Propuction ry Texas. A Young. 
Oil Weekly, 4.4.32, 65, (3), 34. 


Much interest has resulted in the possibility of production in the Ordovician 
of West Texas following the commercial production at 8525 ft. in the Big 
Lake Field and the subsequent attempt at Jeff Love 2, Kerr Co. 

In this article, therefore, the author assembles and discusses the available 
information bearing on the rocks of this system. A chart is given showing 
the age relations and thicknesses of the beds in the West Texas and neigh- 
bouring regions, and two distinct structural types proved: (1) a gentle 
vertical uplift without close folding characteristic of the Lower or Limestone 
facies, and (2) a zone of extreme close folding and overthrusting characteristic 
of the long narrow strip of elastic deposits. The distribution of these facies 
is also given on @ map accompanying the paper. 

It is concluded that the general character and geological history of the 
Ordovician of West Texas is merely the southern extension of this formation 
in Kansas and Oklahoma, and, though modified by its greater depth, similar 
development may be anticipated. G. 8. 8. 


424. PorraBLe SeIsMoGRAPH FOR RECORDING ARTIFICIAL EARTHQUAKES. 
J. H Jones and D. T. Jones. J. Sci. Instr., 1932, 9, 8-16. 


The instrument and theory underlying its use are described. The motion 
of the pendulum is magnified by a magnetic field and the movement recorded 
photographically. A total magnification of 50,000 is said to be obtainable. 
Special features are absence of friction from magnification linkage, simple 
methods for remote control of the zero, the period and sensitivity. Results 
are given of an investigation between the period and sensitivity. The 
instrument has been employed during seismic surveys in the oil fields of 
south-west Persia. Three typical seismograms are given. 8. T. M. 
2N 
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Field Technology. 


425. Puysicat CHARACTERISTICS OF Mup Fiurps. R.C. Keir. Oil Weekly. 
4.3.32, 64 (12); 11.3.32 (13); 18.3.32, 65 (1). 


Mud fluids are complex fluid mixtures and as such differ from true fluids 
in many of their characteristics. The physical characteristics of a mud fluid 
may be grouped under the following headings: (1) Sp. Gr. ; (2) Consistency; 
(3) Mechanical Analysis ; (4) Minor Properties. 

Mud weight, as distinct from viscosity, is the most important physical 
property and the units are ordinarily specified in Ib. /gal., Ib. /cu. ft., or in sp. gr. 
High hydrostatic pressure on the bottom and against the sides of the borehole 
is obtained by mud weight and this pressure tends to prevent high pressure 
gas, water and oil from entering the hole and assists in holding up the walls 
of the hole during drilling. Removal cf cuttings from the hole is aided by 
high specific gravity because of increased flotation, but dropping of cuttings in 
the ditch is retarded for this same reason. 

The addition of colloidal material to water results in a rapid increase in 
viscosity, whereas the addition of almost any non-colloidal material will 
rapidly increase the weight with a very slow increase in viscosity until a 
critical point is reached, after which there is a rapid increase in viscosity. 

The estimation of the weight of a mud can only satisfactorily be done by the 
use of scales, special hydrometers or mud weight recording instruments. 
Where an attempt is being made to control the fluid weight or to study results 
of fluid weights, a mud recording instrument is of great value. By its use the 
weight of the fluid is known and any specifiéd weight can be checked, giving 
results which may be of value in future drilling operations in the vicinity. 
Where dangerous gas conditions are encountered the detection of a sudden 
drop in weight will be important, or a slow increase in weight may indicate 
a gradually increasing condition of fine sand loading. 

Descriptions of two automatic mud weight recorders are given, together with 
diagrams. 

Consistency is an important property of the mud fluid. A distinction must 
be made between weight and consistency, the latter being affected by viscosity, 
plasticity of the solid materials in the mud fluid, dispersion, the liquid state 
and the mechanical analysis. It is suggested that the terms thick or thin con- 
sistency or thick or thin mud should be used to prevent any confusion between 
viscosity, specific gravity and consistency. 

The determination of the viscosity of a drilling mud must be made with the 
other physical characteristics of the mud fluid in mind. Viscosity may be 
measured by either a flow type viscometer or a shearing type of viscometer. 
A wide difference of opinion exists as to what is the proper viscosity and the 
answer is that there is a definite time for each. Under most conditions low 
viscosity is to be desired and it has been shown that many drilling troubles 
are directly attributable to muds of excessive viscosity. 

High viscosity aids in removing the cuttings from the hole, but retards the 
dropping of these cuttings in the ditch or settling basin and in addition a highly 
viscous mud becomes badly gas cut. The result is that a highly viscous and 
apparently heavy froth is formed which is actually very light in weight and 
recirculation of this froth becomes a serious matter. 

The depth of penetration of the mud into the walls of the hole is directly 
affected by the mud viscosity, as also is the pump pressure. The upper limit 
of viscosity in drilling muds is determined by the pumps, by the gas con- 
ditions and by the necessity of dropping the cuttings in the ditch. The 
lower limit is more difficult to determine. 
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Viscosity may be increased or decreased by the use of chemicals, but the 
yse of these should be preceded by a study of the conditions. 

The loss of colloidal matter from the drilling mud due to sandy and porous 
formations may be made good by the addition of active colloidal ciays or 
bentonite. 

Experimenters have discovered a radical difference in the relationship 
between shearing stress and the resulting volume of flow as shown by true 
fluids and colloidal liquids, and graphs are given of Bingham’s experiments to 
show his interpretation of the laboratory results. 

Mud fluid being a complex fluid mixture can be separated into :—(1) Mech- 
anical suspensions, or mixtures of undissolved fragmente held in suspension ; 
(2) Colloidal solutions ; (3) True molecular solutions. 

Among the minor physical properties surface tension and colour appear to 
be of importance. L. V. W. C. 


426. Romantan WELL Fire ExtincuisHep. Anon. Oil Weekly. 11.3.32, 
64 (13), 14. 

Production from well No. 160 8.P. of the Societe Romana-Americana, 
located in the Moreni field, which blew out and caught fire on May 28th, 1929, 
having an initial pressure of 3,600 Ib./sq.in. and an initial production of 
approximately 177,000,000 cu. ft. of gas per day, was turned into the separators 
on February 7th, 1932. 

All the well connections had been blown off and the casings had been 
shredded and worn thin by the action of the escaping gas and sand and the well 
had cratered. A tunnel had been installed reaching the casing 92 ft. under- 
ground, a section of the 18” casing was cut away and the four remaining 
strings were penetrated by a hollow cylindrical forged steel bit screwed on to 
the end of 4” drill-pipe, rotated inside a length of 10” line pipe extending to the 
mouth of the tunnel. The 4” drill-pipe was removed and a string of 8” casing 
was set with a clapper valve inside the 10” line pipe. 

The chief instrument of control of the well was an inverted funnel which 
was set over the escaping gas and cemented in place in order to centralise the 
flow. The funnel was about 8} ft. in diameter at its base and about the same 
number of feet in height. The outlet at the top of the funnel was a joint of 
pipe. 
A cave-in of the bank while being cooled with water, as a preliminary to an 
attempt to shoot it out with explosive, extinguished the fire, and the funnel 
was set in place over the escaping gas and a suction generated by a blower was 
applied through the 10” line pipe in the tunnel. This gas was vented through a 
stack placed about 500 ft. from the crater. With the crater in this condition a 
large concrete block was cast around and on top of the funnel. On the top of 
about 10 ft. of concrete 15 ft. of dirt was placed, and cement was then pumped 
inside the funnel. After a number of attempts a satisfactory shut off was 
secured and mud was then pumped in. 

Production is now about 14,000,000 cu. ft. of gas per day, which is yielding 
about 160 bris. of natural gasoline daily. The flowing pressure has declined 
to about 32 Ib. /sq. in. L. V. W. CG. 


427. Dreset Driven Centrirucat Unir. J.B.Harshman. Oil and Gas J., 
17.3.32, 30 (44), 48 K. 

By the use of a high speed Diesel engine, the Diesel centrifugal unit, with 

a gear increaser, has become possible. A reduction in investment and 

installation costs, coupled with low operating costs, gives it a competitive 

advantage over other types of pumping units which have been in general 


use. 
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One unit which has been installed consists of a 300 h.-p. vertical, 6-cy), 
4-cycle, solid injection type, 750 r.p.m. directly coupled to a single pinion 
gear increaser of 4-73 to 1 ratio. The high speed shaft of the gear increaser 
is direct connected through a second flexible coupling to a 6-in. 4-s 
centrifugal pump operating at 3550 r.p.m. with a capacity of 25,000 bris. per 
day at 450 Ib./sq. in. line pressure. 

The water system for jacket cooling consists of a 2}-in. centrifugal pump 
mounted directly on the engine crankshaft and two 1600 bri. steel tanks 
for water storage. Heat exchangers are to be installed in all future schemes, 

The overall mechanical efficiency is rather low in comparison with electric 
motor drive. Engine mechanical efficiency is 80%, pump mechanical 
efficiency is 75%, and gear increaser mechanical efficiency is 98%, giving 
an overall efficiency of 59%. 

The installation is flexible, portable and easily installed, but is not as 
reliable as an electrically driven unit. L. V. W. C. 


428. Sornvine To-pay’s Pumprne Prositems. H. A. Brett. Petr. World 
(Calif.), March, 1932, 29 (3), 28-30. 


A pumping unit, differing radically from the familiar types, and consisting 
of a reciprocating straight line direct connected single acting engine and 
counter balance device, has been devised and operated successfully. 

The engine is composed of two gas operated pistons in parallel, connected 
by a yoke to which the polished rod is attached. A pilot valve tripped by 
stop rods operates the piston valve, which in turn controls the operation of 
the engine. The counter-balancing device consists of an auxiliary set of 
stationary plungers built inside the working plungers and a pressure tank 
connected to the counter-balance plungers. This is a closed system. The 
counter-balance cylinders and a portion of the tank are filled with a light 
oil and the remaining portion of the tank is filled with gas under a given 
pressure. 

The oil serves the purpose of controlling the speed of the pumping and 
prevents excessive speed of the pistons and the resultant shock. During 
the operation the oil circulates between the counter-balance cylinder and 
the tank passing through a special throttling valve which enables the engine 
to be stopped in any position. 

A dash pot located in the upper portion of the operating valve, and con- 
trolled by a by-pass valve, enables the motion of the rods to be controlled. 

A safety feature of the design consists of a stop rod in the centre of each 
counter-balance plunger which in extreme up and down stroke position 
enters a dash pot and brings the pistons to an easy stop in the event of rod 
breakage or failure of the throttle valve in the counter-balance line. 

Wet or dry gas under sufficient pressure is supplied to the main valve 
and is directed to the annular spaces between the inner and outer cylinders, 
where it acts on the working piston, causing it to rise. As the pistons rise, 
fluid from the tank fills the space left by the retracting piston and also the 
annular space above the piston in the working cylinder. The rate of upward 
movement is controlled by the displacement of this fluid. 

At the completion of the upward stroke, the reversing rod trips the pilot 
valves which operate the main valve and cuts off the gas supply, the gas in 
the working cyclinder exhausting to the gas gathering line. The release of 
pressure enables the pistons to fall by gravity and the fluid in the inner 
cylinder is forced back into the tank, compressing the enclosed gar The 
pilot valve is again tripped and the cycle repeated. 

Throughout the operation only gas under a moderate pressure is required. 

L. V. W. C. 
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429. Freezine Troustzes at Gas Weis Eximinatep sy Borrom-Hoie 
Cuoxes. K. C. Sclater. Petr. Hng., Mar., 1932, 3 (6), 27. 

Controlling large-volume, high-pressure gas wells to restrict daily with- 
drawals results in a large pressure reduction at the surface with subsequent 
trouble from freezing of the well controls. This trouble has been overcome 
to some extent by the use of heaters, but various conditions may exist which 
will mitigate against their successful operation. 

The use of bottom-hole chokes has effectively overcome the freezing 
troubles since the surface pressures have been reduced from over 2300 Ib. 
to about 3001b. Bottom-hole choking moves the point of pressure from 
the surface to the bottom of the well, where the temperature is high enough 
to preclude the possibility of freezing. The flow velocity of small quantities 
of high-pressure gas is relatively low, allowing ample time for heat exchange 
to take place. With no reduction of pressure, the normal temperature of 
gas withdrawn at low daily rates is that of the gas in the upper pert of the 
casing. At this temperature the latent heat in the gas is insufficient to 
prevent freezing when the gas is expanded at the surface controls, and addi- 
tional heat was, therefore, required before the reduction of pressure. 

With bottom-hole chokes, however, the gas enters the choke at the bottom- 
hole temperature, and there is sufficient latent heat present to prevent 
freezing when the gas expands after passing through the choke. In addition, 
a good heat exchange is possible from the high temperature gas surrounding 
the tubing above the choke. 

From the information so far obtained it would appear that the flow at 
the bottom of any type of gas well can be controlled by means of chokes, 
but with a better knowledge of flow conditions further advantages will no 
doubt become apparent. L. V. W. C. 


430. Propaste Errors my Oririce Meter Catcunations. E. Guman. 
Petr. Eng., Mar., 1932, 3 (6), 114-116. 

The author discusses an article by C. O. Johnson on the Theory and 
Practice of Orifice Measurement, and points out by means of calculations 
the probable sources of errors which might arise when using the methods 
suggested by him. L. V. W. C. 


431. Practices 1x Osrarmsinc VerticaL Rorary Draiws Hore. P. C. 
McConnell and J. R. Gignoux. <A.P.I. Prod. Bull., No. 208, Dec., 1931, 
140. 


With the shallow holes being drilled, verticality was of little importance, 
but, as depths increased and peculiar results were obtained, it was assumed 
that many holes had not a straight and vertical axis. With the advent of 
bore-hole surveying devices, data were produced to substantiate these 
assumptions. 

With the definite knowledge that crooked holes existed, drilling practices 
were immediately changed and bit pressures were considerably reduced, 
weight indicators being adopted to indicate the pressure. By the adoption 
of lower pressures, average drilling footage rates were materially reduced 
with corresponding increase in the cost of the wells. 

In order to obtain vertical holes, with drilling rates comparable with 
those attained prior to the advent of controlled bit pressures, four factors 
within the control of the driller may be varied: (1) power imparted by the 
drilling engine; (2) rotative speed of table; (3) weight on bottom; (4) 
volume of mud circulated, and a correct selection of the values of the variables 
will produce favourable drilling rates and the desired verticality. 








1544 ABSTRACTS. 


Studies of the problem have led to the development of gauges, tacho. 
meters, etc., permitting observation of the various factors in definite tern, 
of pressures. 

In some cases the equipment consiste of a pressure gauge in the steam 
engine manifold, tachometer on the rotary table, weight indicator anj 
footage recorder to indicate the drilling rate. Indicating and record 
instruments, placed in a convenient position, are normally used. The 
result of these close observations has been, in general, to increase table 
speeds. 

The practice of drilling by a close control of weight on bottom has given 
way to a combined regulation of the table speeds and steam engine manifold 
pressure, both of which indicate when excessive weight is being applied to 
the bit. By this regulation the driller is not handicapped by a pre-deter. 
mined weight on bottom, but by observations of the table speed and engine 
manifold pressures he is able to obtain the most favourable drilling rates 
best suited to the formation which is being drilled. Better drilling rates 
with more vertical holes have been obtained by placing the weight indicator 
in a secondary position as the governing control. L. V. W. C. 


432. Metruops anp Equipment ro Determine VERTICALITY OF Damn 
Hotes. R. D. Copley. A.P.I. Prod. Bull., No. 208, Dec., 1931, 144 


The necessity of obtaining frequent determinations of the verticality of 
the hole has led to the development of numerous instruments with which 
the desired data may be obtained. The “ Go-devil” type which is dropped 
down the drill pipe and those run in on a wire line are two classes, the former 
being the more frequently used during rotary drilling. 

The “ Go-devil” type may be either acid bottle, plumb bob mechanism 
or a syphon type machine. The acid bottle is most extensively used, although 
errors are always present, due to the surface tension of the etching fluid. 
Correction for these errors can be made either by correction charts or the 
use of sensitised paper. 

Plumb bob mechanisms are numerous, and the syphoning device using a 
dye for obtaining the record is popular in some districts. L. V. W. C. 


433. Rorary Core Brrs anp Cortnc. F. J. Tickell. A.PJ. Prod, Bull. 
No. 208, Dec., 1931, 138. 


Refinements, rather than radical changes in design, have taken place in 
coring equipment. Standardisation of coring equipment has not succeeded, 
as it is realised that the uniform use of one type of core bit is not justified. 
It is agreed, however, that the larger sizes of bits are to be preferred and give 
better core recovery than do the smaller bits. 


Improvement in core recovery is attributable, in general, to three factors : 
(1) Better materials and improvements in design; (2) better action of core 
catchers ; (3) improved technique of operation of cored drills. 

A difference of opinion exists among operators as to whether best core 
recovery is given by the stationary or the rotating inner barrel. When 


determining the azimuth of the core by orienting the drill pipe out of the hole 
with a transit the stationary type of inner barrel must be used. 


Diamond type core drills may, under certain conditions, be preferable to 


heavier equipment because of low first cost, ease of transport, low total 
operating cost, and large core recovery. L. V. W. C. 
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434. Sream Power Arrtication to Rorary Drmunce. J T. Hayward. 
A.P.1. Prod. Bull. No. 208, Dec., 1931, 120. 


Although an increase in the application of electrical motors and internal 
combustion engines for prime movers has been noted, over 90% of drilling 
rigs utilise steam prime movers. Owing to the equipment used and the 
operating conditions which must be fulfilled, the steam rotary rig is thermo- 
dynamically inefficient. The steam consumption per horse power on a steam- 
operated rotary rig is double that usually obtained in other industries with 
prime movers operated under identical conditions. With low boiler 
efficiencies, under field conditions, and high steam consumption by the mud 
pumps, very low overall thermal efficiencies from fuel to useful work are 
obtained, and an effort to improve these has been made by the adoption of 
turbine-driven mud pumps. 

Advancements have been entirely toward obtaining greater power in both 
pumps and engines by increasing cylinder sizes and utilising higher pressure 
steam. L. V. W. C. 


435. Rorary Dritiume Brrs AND PREPARATION OF CuTTING Epczs. F. J. 
Shaver. A.P.J. Prod. Bull. No. 208, Dec., 1931, 137. 


Drilling bits may be divided into two classes: (a) soft formation bits, and 
(b) rock bits. 

The fishtail bit has been used from the earliest operations, and improve- 
ments have been made in the materials used in the bits, with minor changes 
in the shape and the application of hard set and hard facing materials to the 
cutting and reaming edges. With the desire to increase the service obtained 
from the bits and to aid in drilling vertical holes, removable cutters, multiple 
wings, etc., have been developed. 

Rock bits of the roller cutter types have likewise made use of improved 
materials in their manufacture. 

No definite selection is possible for soft formation bits owing to the 
innumerable combinations resulting from the simultaneous development of 
new designs and new facing materials. Bit service is, therefore, difficult to 
estimate, and no soft formation bits are generally accepted for any particular 
drilling condition. There has, however, been a large displacement of fishtail 
and dise types by the multiple wing types. 

Many twist offs were attributed to the vibration set up by fishtail and disc 
bits during the period of uncontrolled bit pressure, and later practices have 
tended to a smoother bit action, with an immediate decrease in drill pipe 
failures. 

The outstanding advancement in drilling bits has been the application of 
hard set and hard facing materials. Alloys of hardness greater than the 
steel bit were fused on to the bit covering the entire cutting edge. Later, 
tungsten carbides in small fragments were applied as inlays, and in some 
cases the finely divided fragments were fused in small metal tubes, the tubes 
serving as the holding medium. 

Increased drilling bit efficiency may be attributed to the use of these 
tungsten carbides. L. V. W. C. 
436. IwsTALLATION oF Om anp Gas SEPARATORS AND VAPOUR SYSTEMS 

my Catrrornta. R. A. March. A.P.J. Prod. Bull., No. 208, Dec., 
1931, 181. 

The design and installation of cil and gas separators and vapour systems, 
especially in the case of wells giving large quantities of gas and high gravity 
oil, have received increased attention and su stantial savings have resulted. 
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Although differences exist between oil and gas separators and vapou 
systems, the fundamental purpose of both types is to prevent the loss of 
gas and the lighter fractions of the oil. 

The three common types of separators are: (1) Outside float control, 
in which the oil valve is opened by the action of a float controlled by the 
oil level in the trap. The gas outlet valve is controlled by a back pressure 
regulator, which maintains a uniform pressure inside the separator ; (2) 
inside float control, acting in the same manner as No. 1; (3) control of oi 
and gas valves by the fluid level in the separator. This type is commonly 
used for medium and low pressure installations. 

The capacity of oil and gas separators depends upon the following factors, 
which must be considered when selecting separating equipment : (1) Pressure 
at which separation is made ; (2) diameter of separator ; (3) quality of separa. 
tion desired ; (4) gas-oil ratio; (5) design and arrangement of baffle plates, 
inlet and outlet connections ; (6) general characteristics of the oil and gas, 

Reliable data are not available, but results show that the daily “free. 
gas” capacity under a fairly constant gas-oil ratio varies almost directly 
with the cross-sectional area of the separator, provided the separator has a 
normal height. 


Graphs are given which enable an approximate capacity of almost any 
diameter separator, for different operating pressures and gas-oil ratio condi- 
tions, to be estimated. 


Oil and gas separator installations for handling the production from one 
well may be grouped into three classes: (1) One or more low pressure separa- 
tors operating at pressures slightly above or below atmospheric. When 
more than one is used they are connected in parallel ; (2) one or more medium 
pressure separators operating at pressures from 50 to 150 Ib./sq. in. connected 
in parallel when more than one is used, and in series with one or more low 
pressure separators to obtain two stage separation ; (3) one or more high 
pressure separators operating at pressures from 250 to 700 lb. per sq. in. 
As in the case of (1) and (2) these are connected in parallel if more than one 
is required. Coupled in series with both medium and low pressure separators 
three stage separation is effected. 

For high and medium pressure flowing wells it is considered good practice 
to instal the separators some distance from the well and, if possible, fairly 
close to the tanks. 

Where separation at atmospheric pressure or under vacuum is desired, 
the low pressure separator must be elevated so that the oil will flow to the 
flow tanks by gravity. In cases where low pressure wells are being produced 
by gas-lift it may be necessary to have the separator near the well so that 
the pressure required to force the oil and gas into the separator will be a 
minimum. 

Vapour systems on crude oil tanks serve a dual purpose, in that they 
conserve the lighter oil fractions and provide protection against fire. 

The special equipment normally used for the collection of vapours are : 
(1) Vacuum and pressure relief valves; (2) flame arresters; (3) vacuum or 
pressure control units; (4) gauge hatches. 

The capacity required of the various parts may be estimated by considering 
the expansion and contraction of gas or air in the tank, the volume changes, 
and the quantity of gas entering the tanks with the oil. These considera- 
tions will allow for capacity under normal conditions, but greater capacity 
must be provided to meet abnormal conditions. 

Vapour systems may be divided into Well, Lease Storage and Tank Farm 
installations. Typical layouts of these three classes are given. L.V.W.C. 





437. Rel 
SION. 
Dec., 

From t 
ones, the 
Some ¢ 
(1) Soil 
(5) artific 
Long ! 
C-clamps 
driven t 


dependir 
Altho 
appear \ 
were gr 
currents 
on the 1 
serious 
line cul 
(6) stra. 
parallel 
Two | 
a voltm 
It is 
the soil 


of the 
may ! 
is des 
(€.g-s 

in ak 


of the 











vapour 
loss of 


Ontrol, 
by the 
“‘essure 
"§ (2) 
of oil 
monly 








ABSTRACTS. 157 A 


437. Revation or Pree Live CurRENTs AND Sort Resistiviry To CorRo- 
sion. C. R. Weidner and L. E. Davis. A.P.J. Prod. Bull., No. 208, 
Dec., 1931, 36. 

From the standpoint of protecting new lines and the reconditioning of old 
ones, the determination of soil corrosivity is of great economic importance. 

Some of the more important factors affecting the corrosion of pipe are : 
(1) Soil conditions; (2) topography; (3) rainfall; (4) electric currents ; 
(5) artificial conditions. 

Long life currents were measured on the uncovered parts of the line by 
(-clamps, and on the covered parts by j in. mild steel bars, diamond pointed, 
driven to the top of the pipe. The difference in potential between two 
points on the line 100 ft. apart was measured with a standard millivolt meter. 
The magnitude of the electric current carried by the line was computed 
directly from the potential drop using the equation 1 millivolt equals 1-37 
amperes. 

eemneteente were taken at distances varying from 25 ft. to 1000 ft., 
depending upon the current readings. 

Although long line current data are incomplete the following observations 
appear warranted : (1) The magnitude and fluctuations of long line currents 
were greater than those observed by previous investigators ; (2) long.line 
currents are not constant; (3) the depth of pits seems to be dependent 
on the magnitude of current ; (4) loss of current is not always indicative of 
serious pitting unless concentrated at points of low resistivity; (5) long 
line current measurements indicate portions that need reconditioning ; 
(6) stray currents of considerable magnitude were found where the pipe ran 
parallel with a telegraph line. 

Two oak rods shod with brass pipe, one carrying 3-v. dry cell and the other 
a voltmeter, were used to measure the electrical resistivity of the soil. 

It is essential, when using this apparatus, to make good contact with 
the soil. Where the soil was too dry the rods were inserted in steel tubes 
and water was poured into the holes. 

Extreme care must be exercised to obtain the resistivity of the soil along 
a pipe line. Where deep pits were found soil of low resistance usually could 
be found at some depth, but deep pits did not always coincide with soil of 
low resistance, but frequently were found in the next joint. In soils of high 
resistance a hard rust scale sometimes forms which seems to protect the pipe 
against further corrosion, whilst in soils of low resistance, where pitting is 
rapid, there is no scale or rust formation. 

Pit depths were measured with a micrometer depth gauge. 

The authors conclude, tentatively, that: (1) There is some correlation 
between long line currents and corrosion ; (2) there is considerable correlation 
between depth of pits and resistivity. L. V. W. C. 


438. Coatinc Mera Pires wits Brruminous OR RUST-PREVENTING 
Composition. W. Kunst. E.P. 367,387, 15.2.32. Appl., 13.11.30. 
Conv. (Germany), 4.1.30. 

During the coating of metal pipes with bituminous materials, if the heating 
of the pipe is not uniform, stresses are set up in the material on cooling which 
may result in partial loosening or falling off of the composition. A procedure 
is described in which the pipe while cold is immersed in a hot liquid adhesive 
(e.g., @ pitch composition), and then lined with the bituminous composition 
in a hot and fluid state either by centrifugal force exerted in the rapid rotation 
of the pipe or by spraying. W. iH. T. 


See also Abstracts Nos. 441, 530. 
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Crude Oil. 


439. DiIsPLAcEMENT OF CruDE Om AND BENZENE FROM SILICA BY AQuzors 
Sotutions. F. E. Bartell and F. L. Miller. Ind. Eng. Chem., 1932, 
24, 335. 


The object of the investigation was to obtain data which would give 
information concerning the function of “ flooding agents’ used in the dis. 
placement of oil from oil-bearing sands. Several relationships appear to 
exist between the effect of aqueous solutions upon benzene and crude oj] 
and their displacement from silica by these solutions. As a result of dis. 
placement-pressure determinations, it is shown that the different salt solu. 
tions behave similarly against both benzene and crude oil. Interfacial. 
tension measurements show that the effects of neutral salt solutions against 
benzene and oil are similar, but that with alkaline solutions the effects on 
the two liquids are very different. The considerable reduction by alkaline 
solutions of the interfacial tension of the water-crude oil interface and the 
slight increase of the water-benzene interface indicate that the alkaline 
substances react with some constituent of the crude oil, forming a compound 
which is highly adsorbed at the liquid-liquid interface. It appears, however, 
that this reaction between oil and alkali has little effect on the displacement 
of oil from the sand, for alkaline solutions displace benzene as effectively as 
they do oil. It is probable that the increased effectiveness of alkaline solu- 
tions is due to a reaction between the silica and solution. The base either 
reacts chemically with the silica or is highly adsorbed by it. It is concluded 
that whatever the nature of the displacement, no definite relationship between 
the change in pressure of displacement and that in the liquid-liquid inter- 
facial tension values can be found. Effective displacing agents appear to 
be those which alter the aqueous solution-silica interface either by adsorption 
or by chemical reaction at the interface. we me. T. 


440. Heat or Immersion or Smica Get ww Various PETROLEUM Svs- 
sTANcES. R. W. Stenyel. J.A.C.S., 1932, §4, 870. 


The work described is related to the study of the retention of crude oils 
by sands, and concerns the “ heat of wetting ” of silica by an excess of petro- 
leum. The apparatus used consisted of a stirred vacuum walled calorimeter 
fitted with a Beckmann thermometer and a heating element for maintaining 
a desired temperature. The vacuum flask accommodated 35 ml. of oil 
into which bulbs containing silica gel (-7 gm.) could be broken. After the 
apparatus had acquired a steady temperature, the bulb was broken and the 
rise in temperature noted. After temperature equilibrium had again been 
established, the heater was turned on and a quantity of heat approx. equal 
to that produced by the silica gel was introduced. By plotting time-tempera- 
ture curves, the actual temperature rise could be determined, and from this 
was calculated the heat capacity of the apparatus and the heat of immersion 
of the gel in the liquid. The heats of immersion of silica gel in benzene, 
n. hexane, n. decane, cyclohexane, n-butyl mercaptan, and water were 
determined, and a method of correlation of the results suggested. The hydro- 
carbons investigated may be divided into three groups—paraffin and 
naphthene hydrocarbons giving low heats of immersion, aromatics giving 
intermediate values, and alcohols and sulphur compounds showing high 
capillary activity not greatly different from that of water. It is suggested 
that as the free energy changes attending the immersion of porous and finely 
divided solids cannot be determined, the heats of immersion furnish the best 
indication of the capillary characteristics of such solids. W. H. T. 
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Gas. 


QuEons | #1._ Factors InFiuENcING Fiow or Natura Gas THROUGH HiIGH- 
» 1932 PressvrRE Transmission Lives. W. B. Berwald and T. W. Johnson. 
- Bur. Min. Repts. Invest. 3153. 
ld give A review has been made of the existing data on the flow of natural gas 
the dig. | through pipelines and an extensive series of tests carried out to correlate the 
Dear to | actual volumes of gas delivered with the volumes calculated from the more 
ude oi} | mportant pipeline flow formule. Tests were made on 29 different pipelines, 
of dig. | totalling 757 miles of pipes of diameter varying from 6 in. to 22 in. at operating 
it soly. | pressures from 30 to 600 Ib., the factors affecting flow through each line being 
rfacia). | carefully studied and analysed. eh ; 
against It was found that the various formule for pipeline flow gave widely 
cts on | different results, but that the Weymouth formula (Proc. Am. Soc. Mech. Eng., 
Ikaline 4 1912, $4, 1091-1104), when applied to the larger diameter lines (above 6 in.) 
1d the | free from condensate and other foreign material and operating under steady 
kaline | flow conditions, gave results within a few per cent. of the measured delivery. 
pound Fundamental data on some of the variable factors influencing the flow of 
wever, | 288 were obtained with a small experimental line, where precision of measure- 
oment | ment and close regulation of variables was possible. i. 
ely as It was found impossible to extend the scope of the general pipeline flow 
7 formula to take into consideration the variations in the co-efficient of friction 





} lu. 

slthes which depend on the velocity, density and other physical and chemical 

luded | Properties of the gas, without complicating the formulae and greatly hindering 

tween | its practical application. 

inter. The co-efficient of fraction which forms part of a constant used in the 

ar to | Weymouth formula is derived from the expression f = ore where d = internal 

ption 

T. diameter of line in in. The variables mentioned above, velocity, density, 
| ete., are not taken into consideration. 

Scus- | The general nature of the relationship between the co-efficient of friction 


| and these variables has been indicated, but much more extensive tests would 
oils be necessary to determine the actual relationship. 
The value of small corrections which may be applied to allow for variations 


etro- 
eter in level, diameter and bends in pipe lines, etc., is reduced by unsteady rates 
ning | Of flow, drainage, presence of condensates, rust and foreign material in the 


> oi} | line, and the relative roughness of the walls of different lines. 

the Information on the physical properties of natural gas is given as well as the 
the | chemical properties of the actual gases tested in the various lines. The 
been | method of determining the viscosity of the gas is given, based on that of 
pure, dry air, which is taken as 0-00018226 poises at 23°C. and 0-0001786 


qual 
Cc. L. G. 


era- poises at 60° F. 

_ 442. Gases Propucep rrom Crackine Or in Vapour Puase—I. M. B. 
4 Markovich and B. B. Pigulevski. Refiner, 1932, 11, 256-261. 

Blaugas, defined as gaseous products from vapour-phase cracking which are 

iro liquid at 100 atm. and 15° C., has been subjected to isothermal distillation, 

using a steel spherical container of 27 litres capacity. The process of distil- 


and 
ing lation consists of a slow discharge of gas from the container through a 
igh described equipment, at a maximum speed of 150 litres of gas per hour. 


ted The gases obtained were examined for saturates after separation of 

ely unsaturates, carbon monoxide and oxygen. It is concluded that the amount 
of hydrogen is small, reaching zero in the middle of the distillation of blaugas 

fraction, and that the presence of CO, and CO + O, may be ignored. 
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The analysis of unsaturates was performed according to the method of 
A. F. Dobriansky using 63%, 84% and 98% sulphuric acid. The firs 
absorber 63% H ,SO, removes isobutylenes and vapours of dissolved amylenes, 
The speed of re-action of ethylene and propylene with this acid is zero. The 
second absorber, 84°, acid, absorbs all unsaturates, except ethylene at 
reasonable speed. B. C. A. 


443. Hanp.ine or Liquerrep Petrroteum Gases. T. W. Legatski. Chem, 
Met. Eng., 1932, 39, 155-156. 

The increasing demand for liquefied petroleum gases has made it desirable 
that the physical properties of this new product should be better understood, 
particularly with regard to storage and shipping problems. This article 
describes some of the data obtained by the Phillips Petroleum Co. in co. 
operation with the Bureau of Explosives. The co-efficient of thermal 
expansion is the most important physical property, and a description of the 
apparatus used to determine this value is given. The samples tested were 
pure hydrocarbons suitably mixed to represent typical commercial products, 
The tests carried out on each product were composition, vapour pressure, 
normal boiling points, liquid sp. gr. and co-efficient of expansion. The results 
are given in a condensed table which also indicates the maximum allowable 
loading density for the maximum temperature of insulated tank cars (105° F.) 
and uninsulated containers (130° F.). The data is also presented in graphical 
form. G. R. N. 
444. Meruop or Reconprrioninc Assorprion Om. FE. Kaye and 

E. I. Sellars. Petr. Eng., Mar., 1932, 3 (6), 64. 

In the design of natural gasoline plants more attention has been paid in 
recent years to the molecular weight of the absorption oil rather than to its 
viscosity, as in previous years. In natural gasoline plants in the Panhandle, 
Seminole and West Texas fields the absorption oil is readily contaminated 
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with crude oil mists, iron ‘sulphide, sulphur, etc., which increase its viscosity 
and reduce its absorption efficiency. This necessitates frequent changing of 
oil or results in reduced efficiency and increased pumping charges, and cooling 
efficiency, while pressure on heat exchangers and preheaters is increased. A 
method has been developed for cleaning up the absorption oil. This consists 
of a 5 ft. by 10 ft. shell fire and steam still, which is installed for the purpose 
of continuously redistilling the oil by by-passing a small portion of the hot 
lean oil to the still, where it is continuously redistilled, condensed and 
returned to the lean oil vent tank. An operating temperature of 450° F. is 
thermostatically maintained, while live steam is injected at the bottom of 
still to prevent coking and to aid distillation. The capacity of the still is 
5000/10,000 gal. per day. On a plant having approximately 32,000 gal. of oil 
in the system and a circulating rate of 1,000,000 gal. per day, 60 days con- 
tinuous run were required to clean up the oil and dissolve out the heavy 
deposits of gum and sludge adhering to the inside of absorbers, heat exchangers, 
oil coolers and other oil-carrying equipment. After the oil has become clean 
a run of 3-5 days each month is needed to keep the system clean and the oil 
in good condition. Operating data showing the improvement in the quality 
of the absorption oil is given. It is considered that a redistillation unit 
should, except in the most favourable circumstances, be part of the design of 
a natural gasoline plant. C. L. G. 
445. Errectine REACTIONS BETWEEN GASES WITH THE AID oF A CATALYST. 
Soc. Nat. Recherches sur Trait. Comb. E.P. 367,772, 18.2.32. Appl., 
18.10.30. Conv. (France), 21.10.29. 
An apparatus is decribed for effecting exothermic reactions between gases 
in contact with a solid catalyst. It comprises a heat exchanger, a heater 
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and a catalytic apparatus. The gaseous mixture flows successively through 
the heat exchanger, through the catalytic apparatus in contact with the 
exterior of the catalyst containers, through the heating means, then through 
the catalyst itself and finally through the heat exchanger. A by-pass conduit 
is provided for conducting (if desired) a proportion or all of the gas from the 
heat exchanger to the heating means without flowing through the catalytic 
apparatus in contact with the exterior of the catalyst containers. 
W. iH. T. 
446. CoNnvERSION oF HyprocarsBons. J. Y. Johnson, Assr. to I. G. 
Farbenind. A.-G. E.P. 368,257, 29.2.32. Appl., 27.10.30. 

The invention deals with the conversion of fluid hydrocarbons by heat 
treatment at a temperature above 350° C., in a reaction chamber, the walls 
of which are constructed of non-metallic refractory material. The lining 
consists of a glaze of an inorganic substance preferably comprising a silicate, 
phosphate or borate of an alkali or alkaline earth metal, or of copper, 
manganese, lead or chromium. W. 4H. T. 
447. CONVERSION oF Hyprocarsons at HicHEerR TemPeraTuRES. J. Y. 

Johnson, Assr. to I, G. Farbenind. A.-G. E.P. 368,291, 24.2.32. Appl., 
24.10.30. 

A process is described for treating hydrocarbons, substantially free from 
acetylene, in the vaporised state and at an elevated temperature above 
300° C. The materials are passed into a heated space, the inner surface of 
which is lined with free elementary silicon. W. H. T. 
448. Propvuction or GasoLine rrom GasEous Hyprocarsons. W. K. 

Lewis, P. K. Frolich and W. C. Asbury, Assrs. to Standard Oil Dev. 
Co. U.S.P. 1,843,880, 2.2.32. Appl., 8.9.27. 

Unsaturated hydrocarbons of low molecular weight are polymerised to 

gasoline by means of hydrogen at a pressure of at least 600 Ib./sq. in. and 
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a temperature between 300 and 600°C., in the absence of substantial 
quantities of oxides of carbon. A contact material comprising copper shot is 
provided in the reaction zone. W. 4H. T. 


See also Abstract No. 487. 


Motor Fuels. 


449. TreatiInc PENNSYLVANIA GASOLINE AND KEROSINE witH Hypo- 
cutorire. G. M. Kirkwood. Petr. Eng., Feb. 1932, $ (5), 108 

Previous to the installation of a continuous topping and vacuum unit, 
acid and soda were used to treat the gasoline and kerosine produced. The 
new installation changed the character of the distillates in regard to dis- 
tribution and nature of sulphur compounds and improved their colour. 
Acid treatment was continued for a period, but had the disadvantage of high 
cost and difficulty in disposal of sludge. After experimental work, the 
hypochlorite method of treatment was adopted. The procedure employed is 
to prepare a fresh solution daily by diluting 80 gal. of 14° Bé soda to 200 gal., 
and passing in 50 lb. of chlorine through a connection at the bottom of the 
tank. The gas is added at such a rate that no chlorine passes to the air, and 
the operation takes about | hour to complete. The distillate receives a 30-min. 
wash with 40 gal. of 14° Bé soda, followed by settling and drawing off soda 
solution ; 800 gal. of water is pumped to the agitator, followed by hypo- 
chlorite solution. The object is to dilute the hypochlorite, which is more 
effective in dilute solutions. After an agitation period of two hours, the solution 
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is drawn off and a water wash given. The agitation time is longer than — adjusting 
necessary to ensure a sweet product, but greater sulphur removal is effected, § is then 
The distillates after this treatment are non-corrosive, pleasant smelling, by; § gasoline 
slightly off colour. Gasoline is finished by rerunning followed by a gas at th 
caustic wash, whilst kerosine is finished by filtering through fuller’s earth to 4 jacket 
water-white colour. No great care is needed in treating by this method, the ing ' 
treating time has been reduced, sludge eliminated, and the sulphur content § pet &°!- | 
of the refined product reduced to an exceptionally low figure. A flow sheet js § sumption 
provided. R. A. E, together 
were test 
450. Furts ror Amcrart Enotes. F. R. Banks. J.R. Ae. S., 1932, 96: paved re 
127—140. serious © 


The author discusses the importance of fuel from the aero-engine designer's | pressure 
point of view, and urges that petrol should be treated as a “ material ” in the | the othe 
same way as the constructional materials of the engine. The designer should | vaPo™™ | 
specify a minimum grade fuel and the engine should not be run upon an | ¥® ™™ 
inferior material. was for 

The general history and theory of detonation is described, and the use of | simple # 
tetraethyl lead as an anti-detonant is discussed. An advantage of this sub. | with re 
stance is that at higher cylinder temperatures its effectiveness relative to 
benzole increases. Benzole has the defect of generally raising the mean | 452. A 
operating temperatures with increasing concentration. (46 

Lubricating oil consumption may sometimes be unduly high, owing to At tl 
high piston temperatures due to detonation. The use of cooled valves (eg. | y. Por 
sodium filled) is recommended as tending to eliminate hot-spote, which are 550° C. 
especially serious in air-cooled engines. Frequently a marked improvement | of high 
in fuel consumption can be obtained by using these valves, as leaner mixtures 





gasolin' 

can be employed. and cri 
A general description of test-engines and procedure, and of the desirable } active | 
characteristics of aero-engine fuels, is given. E. B. E. The co 
451. Mernop ror DeTermiine Vapour Lock. C. K. Francis, Oil & Gas J., satistar 
17.3.32, 30 (44), p. 22. 453. | 
The forms in which vapour lock makes itself evident to the motorist, and 19 
the points in the fuel system at which it is likely to occur, are enumerated. Exp 


It is generally thought that if the 10% distillation temperature of the gasoline town’s 
is not much below 150° F., and if the vapour pressure is between 6-5 and found 
12 Ib. (Reid), vapour lock can be eliminated. In the course of investigations One 
on a gasoline which apparently met the recognised specifications, but was per cu 
nevertheless reported to cause serious vapour locking, it was thought that a 195 at 
determination of the volume of gas evolved from a definite quantity of the lorries 
gasoline, when heated to slightly elevated temperatures, would be of value. Fue 
The apparatus devised consists of a large glass cylinder used as a water jacket, mile, | 
with the top stopper holding an inverted 50 ml. burette, thermometer and the us 
water outlet tube. The lower stopper holds a water inlet tube, and a glass the tr 
tube slightly offset near the upper end with a small opening. The other end 454 
of this tube extends nearly to the bottom of a 4-oz. sample bottle, which is _ 
also fitted with another tube projecting only slightly beyond the stopper and 
having an aspirator bulb attached. When ing a ination, the 4-oz. As 
bottle containing the sample is surrounded by cracked ice. The jacket is the ec! 
filled with water cooled to below 40° F., the water level in the burette allowed at te 
to rise to the top graduation by venting air through a tube connected at the cuts 

top, the glass tube on sample line turned so that its opening is away from the Some 
burette and some gasoline passed through to purge the line. A small 6 hot 
quantity (0-3 to 0-75 ml.) of gasoline is then introduced into the burette by cute. 
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adjusting the sample line, and its volume measured. The jacket temperature 
is then raised to 110° F. When the thermometer reading is constant and the 
gasoline level in the burette has remained constant for 3 min., the vol. of 
gas at the top meniscus is recorded. The operation is repeated for water 
jacket temperatures of 112°, 114°, 120°, 125° and 130° F. The method of 
purging the apparatus is described. Results are expressed in ml. gas evolved 
per gal. or in ml. per min. calculated on an assumed basis of a gasoline con- 
sumption of 3 gal. per hr. The data thus obtained at 125° F. on 10 samples, 
together with other analytical details, are tabulated. Eight of these gasolines 
were tested in a Buick car driven at speeds ranging from 40 to 60 m.p.h. over 
paved roads at an atmospheric temperature of about 70° F. In three cases 
serious vapour lock occurred within one hour, although the Reid vapour 
pressure of none of these gasolines exceeded 9 lb. The vapour pressures of 
the other five gasolines tested in the car ranged from 5/9 lb. Reid, but no 
vapour locking was experienced. The gas evolution by the method described 
was much greater for the three gasolines which gave trouble in the car than it 
was for those which gave no trouble. It is thought that as the method is 
simple and rapid, that it provides a convenient means for examining gasoline 





with respect to its tendency to form gas at relatively low temperatures. 
R. A. E. 
452. APPLICATION oF AcTIvE CARBON TO CARBURATION. Rev. Peir., 1932, 


(469), 402. 

At the March meeting of the Society of Automobile Engineers, France, 
M. Portail described experiments on passing gas oil over active carbon at 
550°C. The products obtained were a gas rich in methane and hydrogen and 
of high cal. value (14,000 cal.), and a condensate containing about 15% 
gasoline and which was of better quality than the original gas oil. No coke 
and cracked products were formed; this, it is suggested, was due to the 
active carbon fulfilling the double réle of cracking and condensation catalyst. 








The condensate was tested in a I.C. engine (4-8 to 1 compression) and gave 
satisfactory results. G. R. N. 


453. Use or Town’s Gas tn Motor Cars. L. Delagarde, J. Usines Gaz, 
1932, 56, 39-41; Gas World, 1932, 96, 354. 

Experiments by the Paris Gas Company have shown that compressed 
town’s gas can be employed to run automobiles. Small power loss usually 
found (about 15%) can be overcome by increasing the compression ratio. 

One gallon of petrol is equivalent to 26-29 cu. ft. of gas of 470 B.Th.U.’s 
per cu. ft., which is stored in bottles containing about 35 cu. ft. of gas at 
195 atmos. pressure. Four such bottles were fitted to each of several Panhard 
lorries, which gave enough fuel for about 87 miles, with a load of 5 tons. 

Fuel costs saved by using gas were estimated to be from 0-6 to 1-Id. per 
mile, according to the price of gas. No risk appeared to be incurred through 
the use of high-pressure gas, and the system is of particular applicability for 
the transport services of gas companies. W. E. J. B. 


454. Hicuty Crackep Gasouine. C. R. Payne and A. Lowry. Ind. Eng. 
Chem., 1932, 24, 432. 

A study has been made of the composition of a highly cracked gasoline and 
the changes in composition effected on subjecting this material to treatment 
at temperatures of about 300°C. The gasoline was fractionated into 10° F. 
cuts and the physical and chemical properties of each fraction determined. 
Some of the same sample was treated at 300°C. and 68 atm. pressure for 
6 hours in a steel bomb, and the treated material also fractionated into 10° F. 
cuts. The changes in physical constants and composition were noted, and 
oO 
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from the data obtained conclusions have been drawn as to the types off 456. Ri 


hydrocarbons present in the most important fractions. It is shown that the 
percentage of unsaturated hydrocarbons was decreased by the heat ani 
pressure treatment in all the fractions isolated. The percentage of naphthene 
in the whole distillate ap to 201-5° C. was increased by the treatment. The 
following additional changes were attributed to polymerisation caused 
heat and pressure: (a) Increase of material boiling above 201°5° C. from 
15°79 to 20°54%, ; (6) disappearance of probable presence of cyclo akalenes ; 
and (c) formation of hydrocarbons containing hydrogen atoms easily replace. 
able by halogen. With regard to the composition of the cracked gasoline, 
benzene and toluene were identified in selected fractions, the presence of 
methyleyclobutane was inferred in the fraction boiling from 29°4°—35-0° C,, 
and, in general, the proportion of unsaturated hydrocarbons was found to 
decrease as the boiling point increased. The physical properties indicate that 
the proportion of paraffinie hydrocarbons decreases and the percentage of 
naphthenes and aromatics increases as the boiling point increases. W. H. T. 


455. Mopern Fuets. W. A. Whatmough. Auto. Engr., 22, 27, 75, 114. 


Tables and curves comparing the characteristics of 1927 and the present 
day Redline motor spirits are given. The 1927 Redline petrol consisted of 
straight-run Californian and constituted the acme of motor spirit perfection. 
It is now a blend containing cracked spirits to give standard anti-knock 
value. The initial volatility is improved, but with the heavy ends, which are 
important as regards anti-knock properties, the mean volatility is the same 
as the 1927 petrol. The volatility of Redline Commercial has been similarly 
altered. 

The four grades of petrol marketed by the Anglo-American Oil Co. cover 
a wider range in petrol characteristics than those of any other blender of 
petrols. Tables and Curves comparing the 1927 Pratts “ Perfection” and 
Gasoline with the 1932 Pratts “ High Test” and “‘ Commercial” are given. 
The “ High Test ” has increased initial volatility and higher E.P., the former 
for ease of starting, the latter including the higher anti-knock value material. 
It complies with the present rating of Combine petrols and is a decided 
improvement over Pratts “ Perfection" spirit. Pratts “Ethyl” is useful 
for high compression “ sports "’ engines, and the 1932 brand has improved 
both in volatility and knock rating over the 1927 brand. It has not caught 
on with the motoring public, but now it is the same price as Combine No. | 
petrols. Pratts “ Commercial" corresponds closely with other Combine 
commercial fuels, having a lower initial volatility and higher E.P. than Pratts 
“Gasoline.” Pratts “Super Benzole Mixture” contains 20% to 25% of 
added benzole ; this is high compared with competitive benzole mixtures, 
and is best adapted for engines with local overheating as it reduces 
pre-ignition. 

National Benzole Mixture consists of approximately one-third of benzole, 
manufactured to a standard specification, mixed with straight-run Persian 
motor spirit. It can be sold at the same price as Combine No. | petrols, 
because there is no tax on home produced fuels and because the profits are 
distributed to the members of the N.B.A. in proportion to the amount of 
benzole supplied. Starting volatility is much less than modern “ winter " 
grades of No. 1 petrol, but about 50% distills below 100° C. and the E.P. is 
low. Its knock rating is the same as Combine No. | petrols. 

R.O.P. commercial petrol conforms to modern commercial grades with 

to anti-knock value and volatility. The anti-knock value of the 
1927 R.O.P. commercial was low as it was a straight run spirit, and its initial 
volatility was abnormally high. J. M. F. 
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types of 8 456. Rerintne Ors. M. and M. L. Stuart. E.P. 367,848, 19.2.32. Appl., 






Oil is treated with ozonised air in order to oxidise sulphur compounds and 


hithenes unsaturated compounds responsible for gum and resin formation without 
Mt. The oxidising free sulphur and free carbon. The oil may then be vaporised and 
used by passed over a catalyst, washed with aqueous alkaline solution ae re- distilled. 
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457. Sweerentnec Perroteum Propucts. H. H. Cannon. Me 367,969, 
3.3.32. Appl., 22.12.30. 









asoline, 
ence of Sulphur is added to petroleum and the latter then contracted in the liquid 
50° C., with a reagent containing an alkali metal hydroxide and lead in a form 
und to f capable of forming salts with alkalies. A further addition is made to the 
ite that § reagent of an inert earthy material in quantity sufficient to reduce the reagent 
tage of § to an incoherent powder. The reagent is continuously separated and returned 
a. Me to the stream of unsweetened oil. When exhausted, the reagent is contracted 
. with oil containing mereaptans without adding sulphur thereto, to dissolve 
» 114 F the lead from the reagent. The dissolved lead is utilised in preparing further 
present — quantities of reagent. Ww. m F. 
ted 
ction | 458. PuntrytNc Pernoueum Hyprocarsons. A. Oberle. U.S.P., 1,843,156 
-knock 2.2.32. Appl., 11.3.26. 
ich are Cracked petroleum is purified and its anti-knock properties improved by 
> same | contacting it in the vapour phase with an aqueous solution containing a 
nilarly | plurality of metallic iodides or with an iodine salt. We me Ee 
cover | 459. Treatinc Perroteum Ons. G. C. Rowden. U.S.P., 1,845,723, 
der of 16.2.32. Appl., 15.4.29. 
” and Gasoline stock is treated continuously with sulphuric acid in an excess 
given. over that required for combination with unstable materials and unstable 
ormer § sulphur compounds. The reaction products with the excess acid are used for 
terial. § the continuous treatment of fresh raw spirit, until substantially all the free 
cided § acid has been used up. The gasoline is next contacted with clay for the removal 
useful @ of acid and colour, being finally sweetened by means of aqueous caustic soda 
roved @ and hydochloride of soda. W. iH. T. 
aught 
No. | @ 460. Propuction or Crackep Hyprocarsons. T. T. Gray. Assr. to 
nbine Gray Process Corpn. U.S.P., 1,846,803, 23.2.32. Appl., 3.3.26. 
ratts Cracked oil is contacted at cracking temperature with a non-hydrogenating 
%o Of § catalyst containing copper and favouring the formation of gum. The liquid 
ures, is then vaporised and gasoline obtained by rectification. W.H.T 
luces 
See also Abstracts Nos. 494, 495, 499, 517, 520. 
izole, 
rsian 
rols, Lubricants and Wax. 
oe 461. Trenps ty Rertnine Lusricatine Ons. F. R. Staley. Petr. Eng., 
ter” Mar., 1932, 3 (6), 23. 
P. is Committee D. 2 of the A.8.T.M. and the Lubricants Division of the 8.A.E. 
are jointly studying the requirements for the new special grades of lubricants 
with required for free-wheeling devices and gear teeth subject to extreme pressures. 
the A classification for free-wheeling transmission lubricants has been proposed, 
itial but formal adoption postponed for further study. It is proposed to have 
F. three grades for use in temperatures above -15° F. above 15° F. and above 
20 
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40° F. respectively. They are based on minimum viscosities at 210° F 
maximum viscosities at 130° F., and limiting temperatures at which channelli 
in service occurs. Fillers and abrasives are not permitted, and the lubricant, 
must be well refined and not contain any substance which builds up artificial 
viscosity. 

Investigations carried out on lubrication of gear teeth with extreme 
pressure lubricants indicate that it may be necessary for an oil to contain 
chemically active material in order to function as an extreme-pressure 
lubricant. Addition of certain petroleum oxidation products has been de. 
veloped to improve “ oiliness "’ and lubricating qualities of motor oils. There 
is a growing demand for oils compounded with sodium oleate. 

In refinery technique, perhaps the most important development is that 
of the highly efficient distillation units, consisting of a pipe still equipped with 
fractionating columns operating under atmospheric pressure or high vacuum, 
Reference is made to improvements in acid-treating methods and in contact 
filtration. Bright stocks and long residuums are now generally dehydrated 
in vacuum towers to avoid darkening. Many refineries are now usi 
“ Paraflow”’ to reduce the pour point of paraffin base oils. Reference is 
also made to the manufacture and properties of the synthetic oils now being 
manufactured from cracked paraffinous charging stock by polymerisation 
with aluminium chloride. Progress has been made in the production of 
lubricating oils by means of hydrogenation. References to recent articles 
on these subjects are quoted. R. A. E. 


462. Worx Facror or Lusricatine Ous, K.O. Muller. Erdél und Teer., 
1932, 8, 139-141, 156-157. 


This is an account of a recent paper by O'Neill (Trans. Am. Soc. Mech. Eng. 
Petroleum Mechanical Engineering Number, 1931, 58, 41) on the work- 
factor method for evaluating lubricating oils. The work is brought up to date 
and a description of the machine used for the 100 hr. running test is given 
(cf. Ab. 885, of 1930). E. B. E. 


* 


463. Facrors INVOLVED IN THE LUBRICATION OF Dieset Encrine BEARINGS. 
A. M. Tode. Petr. Eng., Mar., 1932, 3 (6), 74. 


No difficult lubricating problems are involved in dealing with wrist pins, 
crank pins, main bearings and crosshead guide of Diesel engines, with the 
possible exception of wrist pins which are contained in an enclosed position 
and may be subjected to considerable unradiated heat. Pressures are 
usually high, clearances low and operating speeds frequently high. The 
circulating force feed oiling system is probably the most dependable, and is 
preferred by many authorities for large engines. The system is described 
and its advantages enumerated. On some of the smaller Diesel engines the 
mechanical lubrication system is employed for bearings as well as for cylinders. 
One oil is generally used for all bearings, and should be selected to suit those 
bearings subjected to severest operating conditions. Pressures in lubrication 
systems may vary between 5 lb. and 20 lb. per sq. in. The splash oiling 
system is used on comparatively small cylinder high speed engines, where 
circulating oil for the bearings also furnishes lubrication for the cylinders. 
For such service an oil of viscosity 300/500 secs. Saybolt at 100° F. and low 
carbon content is recommended. Main bearings are sometimes lubricated by 
ring or chain oilers. The method is described and hints for efficient opera- 
tion given. 

The quantity of oil circulated through a bearing system varies widely 
according to its design and the size and speed of the unit. The chief require- 
ment is that the amount circulated shall be greatly in excess of that actually 
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required for lubrication in order to obtain a cooling effect. An outline is 
given of the “ oil wedge” principle. The severe oxidation effects to which 
the oil is subjected necessitates careful selection of crude from which the oil 
is produced and also careful refining treatment. The severe conditions 
encountered will result in the breakdown of inferior products, usually mani- 
fested in precipitation of gummy deposits which are most dangerous when 
lodged within the oil pipes leading to the bearings or the oil ducts within the 
eankshaft or connecting rod. The types of bearings, the difficulties in 
lubricating them and-the dangers of excessive wear are discussed. Oil 
viscosity requirements of different types of bearings are considered. Imper- 
fections in the metal or mechanical defects in the fitting of bearings or journals 
are often the cause of excess friction and consequent high temperatures. 
The introduction of ball or roller bearings where there is practically no 
difference between the static and kinetic coefficients of friction would be 
advantageous. The lubricating oil requirements of valves, rocker arms, 
crankshafts and camshafts are outlined. R. A. E. 


464. Facrors INVOLVED tn THE LuBRICATING OF DreseL Ark COMPRESSORS. 
A. M. Tode. Petr. Eng., Jan., 1932, 3 (4), 26. 


The effective lubrication of Diesel engine air compressors is dependent on 
the unit being furnished with just the correct quantity of suitable high grade 
oil of sufficient body to maintain the sealing and lubricating film under the 
conditions of high temperature and pressure which prevail. The operation 
and function of the Diesel engine air compressor are described ; lubrication 
is most effectively carried out by equipping each cylinder for force feed 
lubrication, whereby the quantity can be measured and regulated. The 
requirements of the first two stages are met by one or two drops a minute. 
To ascertain the requirements of the last stage, remove the valves at periodical 
intervals and examine the cylinder walls ; a properly lubricated wall should 
be coated with a film which will just barely dampen or stain a cigarette 















paper. Troubles due to the presence of excessive moisture in the air are 
most apparent in the final stages. Removal of water by separators and air 
inter coolers is rarely complete. The washing effect of the water on the oil 
film impairs the effectiveness of the seal between piston rings and cylinder 
walls, resulting in blow-by of air and excessive wear. The presence of mois- 
ture may also cause rusting of valves, piston rings and cylinder walls. To 
avoid these difficulties it is customary to compound the oil with a small 
percentage of high-grade fatty oil. The fallacy of demanding an oil of high 
flashpoint, or of selecting an oil on this account regardless of its tendency 
to form carbon deposits, is demonstrated. It is shown that flashpoint is 
not a measure of loss by evaporation or of the danger of explosion in use. 
Over-lubrication causes oil to be entrained with discharge air in liquid form, 
resulting in accumulation of oil and carbon deposits on discharge valves 
which are directly in the path of the hot discharged air. Deposits found 
on valves and in discharge lines consist mainly of dirt from the air, which is 
cemented by gummy matter from decomposed oil. Whilst dirty air is 
perhaps one of the most general causes of deposits, these may be reduced by 
avoiding over-lubrication and by correct selection of oil. Oils having a wide 
distillation range, high end point and too great a viscosity should be avoided. 
Well refined, pale filtered oils are very free from both direct carbonisation 
and the collection of carbonaceous matter. Furthermore, any direct carbon 
formed is of a light, fluffy nature. The probable causes of air compressor 
explosions are discussed. Cases investigated suggest that explosions occur 
due to accumulations of carbonaceous matter becoming heated to the point 
of combustion when abnormally high temperatures are involved due to leaky 
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valves, either causing the metal to burn through or blow out, or bringing 
about the ignition of gaseous vapours which may have resulted from oil 
collections in pockets, etc. Methods of cleaning out the system are discussed, 
R. A. E, 


465. Mopern Devices Feature in New Grease Piant. B. H. Lincolp 
and P. 8. Showell. Oil and Gas J., 24.3.32, 30 (45), 26. 


In preparing greases in large quantities for shipment, the handling of the 
grease ingredients and the finished packages is a problem of considerable 
importance. A careful study of the mechanical operation of a grease plant 
in Ponca City has been made in an effort to make it efficient in every respect. 
Operating with 10 men on one 8-hr. shift per day the plant can produce, 
pack and ship 12 million lb. of grease per annum, and is so designed that 
the output can be doubled by working 2 shifts per day. 

The whole plant is housed in a three story building of 37,600 aq. ft. total 
floor space, and the location of each portion of the equipment is described. 
There are 3 axle grease and gear compound kettles, one soap kettle and 6 
other kettles, 3 of which are steam heated and 3 direct fire heated. The 
dimensions of these kettles and the methods employed in driving them and 
in measuring the quantities of ingredients delivered to them are detailed. 
A suction fan is employed to remove vapours and fumes from the kettles, 
and to discharge them into a stack after passing through a separator to 
remove the oil content. Two six point electric pyrometers are used to 
indicate the kettle temperatures, the furnace and flue temperatures of the 
2 gas fired kettles, and also the temperature of gases going to the Venturi 
stack fan from the gas-fired furnaces. Other gauges installed are described. 
Gas firing of the cooked grease kettles is controlled by installing a pressure 
regulator on the gas feed to the burners and registering pressure by means 
of a manometer. It has been found that with constant gas pressure on the 
burners, constant kettle furnace temperature is easily maintained. Com- 
bustion gases are removed to a stack by an induced draft-fan and are held 
at a temperature below 600° F. on reaching the stack by cold air injection. 
The continued operation of the fan is of such importance that a special indi- 
cator is installed. 

The direct fired kettles are made of moulded iron in preference to fabri- 
cated steel, as they are less subject to burning and permit the use of a scraping 
agitator since the walls are smooth. This shortens heating time and aids 
in preventing local overheating. A time table is presented showing tempera- 
tures, sweep and paddle agitator r.p.m., power and gas usage when making 
a batch of 5000 Ib. of soda grease containing 33% of soap. The manufacturing 
process is also outlined. Low furnace temperatures are obtained by using 
a large excess of air with the gas, the low thermal efficiency not being regarded 
as serious since gas consumption is relatively small. Separate laboratories for 
routine testing, examination of finished products and for research work are 
provided. There is also a semi-commercial plant which is utilised for obtain- 
ing plant operating data in regard to new greases developed in the laboratories, 
and also to prepare samples of sufficient size for testing purposes. The 
filling, loading and delivery systems employed in the plant are also described. 

R. A. E. 


466. Dewaxine Lusricatinc Ons wire METHYLENE CuLoripe. P. J. 
Carlisle and A. A. Levine. Ind. Eng. Chem., 1932, 24, 384. 


Methylene chloride satisfies the requirements for an ideal dewaxing solvent. 
Its selective solubility at low temperatures is high, giving an oil with nearly 
the same pour point as the chilling temperature. At room temperatures, 
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methylene chloride is miscible with oil containing 27% wax, it is only slightly 
soluble in water, and the amount of the latter dissolving in methylene chloride 
is negligible. It is one of the most stable chloro-hydrocarbons, Precipitated 
wax may be separated from the oil—methylene chloride solution either by 
filtration or centrifuging, giving a crystalline wax nearly free from oil. The 
methylene chloride may be stripped from the oil or wax by distillation with 
steam or by passing air through the mixture heated to 80°C. The solvent 
can be recovered by condensation or by scrubbing the air-solvent mixture 
with oil to be dewaxed or by both condensation and scrubbing. Methylene 
chloride can be used simultaneously as a dewaxing solvent and refrigerant. 
W. H. T. 


467. Wax Emoutnsions. B. Redlich, Feldkuchen and Elektrochemische 
Werke. E.P. 359,946, 27.5.30. 


This patent describes the preparation of aqueous wax emulsions, the 
constituents being: (a) A volatile solvent, such as benzene, benzine, turpentine, 
of quantity insufficient to dissolve the wax; (6) an emulsifier such as soap, 
in very small amounts; (c) water; (d) wax. Example, 25 gm. paraffin 
wax, melted in the presence of 50 gm. heavy benzine at 50° C., are dispersed 
in 100 gm. warm water containing 1 gm. of sodium oleate. R. E. D. 


468. Purirication or Craupe Pararrin Wax. J. Y. Johnson, Assr. to 
I. G. Farbenind A.-G. E.P. 367,939, 3.3.32. Appl., 4.12.30 (addition 
to 320,921, 19.7.28). 


This is a modification of the process described in E.P. 320,921. The crude 
wax is treated in the liquid state with hydrogen at elevated temperatures 
and pressures of at least 20 atm. in the presence of catalysts containing 
bismuth, vanadium or both in addition to iron, nickel or cobalt. W.H. T. 








469. Lusricants. A.J. Ducamp. E.P. 368,025, 3.3.32. Appl., 4.2.31. 


A mercury compound (other than mercury cyanide) is incorporated with 
the lubricant in order to prevent the acidification of the fatty substances 
by the influence of oxygen and to prevent cracking by catalytic action. 
The compound is an oxide of mercury dissolved in one or more fatty acids 
having no double bond such as naphthenic acids or having only one double 
bond such as oleic acid, undecylenic acid or ricinoleic acid. W. H. T. 


470. MANUFACTURE AND Propvuction or Wax-Like Susstances. J. Y. 
Johnson. E.P. 368,425, 10.3.32. Appl., 17.12.30. 


In the process described the alcoholic groups of natural waxes containing 
esters from carboxylic acids of high molecular weight and alcohols of high 
molecular weight, are heated with alcohols different from those present in 
the esters of the waxes, to temperatures above 100°C. The products are 
suitable as polishing waxes and in the preparation of polishing agents. 

W. 8. E. C. 


471. Rermntnc Om. E. A. Sperry, Assr. to Sperry Development Co. 
U.S.P. Re 18,344, 2.2.32. Appl., 25.5.29. 


The method of refining fuel oil consists in centrifuging under pressure 
with simultaneous heating. The discharged fluid is maintained under 
sufficient pressure to prevent frothing. W. H. T. 
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Fuel Oil. 


472. Compression-IontT1ion CHARACTERISTICS OF INJECTION-ENGINE FvEts, 
A. W. Pope, jr. and J. A. Murdock. J.S.A.E., 1932, 30, 136-142. 


The article deals with the work undertaken with the object of indicating 
the possibilities of developing an engine method of rating Diesel fuels on the 
basis of the temperature-time factor of their ignition, the index to this being 
the critical compression ratio for audible combustion. 

The apparatus consists of a standard C.F.R. engine converted for injection 
operation by fitting an adjustable Bosch pump and a special cupped piston, 
A neon tube indicator worked by contact points which break when the fuel 
valve leaves its seat indicates the time of injection. 

The critical compression ratio is defined as the mean of the two ratios 
obtained by the following method :—First, the engine is run under normal 
conditions and the compression lowered till firing ceases. The engine is 
then set at a lower compression and motored with synchronous motor. The 
jacket temperature and air inlet are maintained at constant values by electric 
heaters, and the compression is now raised till audible firing commences, 
These two points vary by about 0-007 in. of cylinder height or 0-07 of a ratio 
at 8-1. 

To cancel engine variables, it is intended to match the unknown fuel 
against reference fuels on the basis of the octane scale. It was found that 
convenient reference fuels were a kerosine and benzole which gave a range of 
critical compression ratios between roughly 16-5 to 1 and 8 to 1, using from 
20% to 100% kerosine in benzole. 

A series of eight Diesel fuels were tested in this manner and several 
interesting points noted, among which are the following :—Varying inlet 
temperatures had the effect of reversing the order in which several of the 
fuels were originally placed. Data from indicator cards taken on various 
fuels illustrate and confirm points previously made by Ricardo and others. 

It is emphasised that only a start has been made on the problem of testing 
injection engine fuels, and it is hoped that other laboratories will take up the 
work in the same co-operative spirit which has been so successful in the 


development of the C.F.R. engine for gasoline rating. C. H. 8. 
473. Furet vor Mercuant Suirs. J. Johnson. Engineering, 1932, 133, 
340-342. 


Oil has superseded coal in certain classes of tonnage, and its use is increasing 
as its cost to the user, calculated on a heat basis, approximates to that of coal. 

The price of bunker coal is regulated by competition between producers, 
with the possibility of being undersold by oil. The only legitimate means of 
cheapening it is by the substitution of some smalls and dust, not otherwise 
disposable, for the larger sizes at present used. The former are ideal for 
pulverising, and although their use would involve more cleaning, it would 
probably be more economical than the use of the present grades of unscreened 
coal. This would provide the most effective means of meeting competition 
from oil fuel. 

Diesel and fuel oils are virtually a by-product of the remunerative sections 
of the crude oil, so in the interests of the oil industry the use of oil consuming 
equipment must be stimulated. The prices at the moment are low owing to 
over-production, and are therefore sharply competitive with coal, but the 
future price movements are difficult to predict. 

Whilst it is imperative to have ready access to fuel in time of war, it is 
essential to this country’s economic welfare to have control of fuel in peace 
time. Thus coal cannot be driven out of the marine market. 
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Diagrams and tables are given to show the relative merits of motor and 





fuel costs, and initial costs are the same if the engines for motor ships are 
bought on the Continent. If the general conclusions outlined in this paper 
are accepted as substantially true the owner may obtain a vessel of greater 
commercial utility without having recourse to the purchase of foreign engines. 


J. M. F. 


474. CARBURETTING VALUES OP Gas Oris AND A New METHOD FOR THEIR 
Evatuation. A. Holmes. Ind. Eng. Chem., 1932, 24, 325. 


The attempts by the gas manufacturers to define the qualities of a gas oil 
suitable for carburetting water gas have not proved entirely satisfactory and 
have resulted in restrictions preventing the use of oils which are suitable for 
this purpose. The introduction of the boiling range 400°-700° F. imposes 
unnecessary limitations since a gas oil of given gravity improves as the 
boiling point increases. Gas oils cannot be selected universally upon the 
basis of specific gravity and boiling range requirement. In lieu of a satis- 
factory chemical method of analysis, the carburetting values of oils are in some 
cases determined in a small laboratory carburetting apparatus. Where this 
is not feasible, values can be ascertained either by the Mighill method of 
analysis or by the dispersion method which has been devised. The dispersion 
in this case is the difference in the refractive indices of the oil for the C and F 
lines of the solar spectrum (red and blue lines of H,) at 100° F. The dispersion 
method evaluates an oil from three quantities—S.G. d, dispersion, H, and 
average boiling poms: T. The gasification value of the oil takes the form of 


—d 
G = 238 a yd where G is gallons of oil required per 1000 cu. ft. of a 









530 B.Th.U. finished gas, H is determined at 100° F. and T expressed in °F. ; 





or combined in the form , these factors give values which form a 


T(l—d)d 
H 
straight line on logarithmic paper when plotted against the gallons of oil 
required per 1000 cu. ft. of gas. It is stated that the dispersion method is 
equally as accurate as the chemical method and has the advantage of being 

more easily carried out and of requiring considerably less time. W. H. T. 


475. Repvuction or Furr Consumprion 1s Dieset-Enornep TANKERS. 
W. H. Dilworth. Mar. Eng., 1932, 55, 149-151. 


As the fuel consumption of practically any Diesel-engined ship does not 
vary greatly from around 0-4 Ib. per B.H.P. hour, attention is being drawn 
to the possibility of effecting economies in the fuel consumption of steam- 
driven auxiliaries. The writer gives details of the performances of a fleet of 
12 Diesel-engined tankers before and after fitting exhaust-heated boilers for 
driving auxiliaries. The vessels are all of approximately the same dead- 
weight, capacity varying between 9300 and 13,000 tons. The routes covered 
by the ships embrace all parts of the world, and presumably all types of 
weather conditions likely to be experienced by any vessel. In one case, 
where in 329 days’ trading the vessel covered 65,000 miles, developing an 
average of 3000 I.H.P., the engine fuel consumption was 9-77 tons per day, 
and auxiliary consumption 4-61 tons per day. The installation of an exhaust- 
heated boiler cut down the auxiliary fuel consumed by 1-5 ton per day, a 
reduction of 30%. Other similar economies giving much technical detail are 
fully described. C. H. 8. 
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476. Manvuracture or Om Gas. L. B. Jones. E.P. 367,812. 15.2.99 
Appl. 15.8.30. 


A bed of carbonaceous fuel is brought to incandescence and the heat 
evolved utilised to heat checkerwork. Hydrocarbon oil is injected into the 
checkerwork to produce oil gas. A second fuel bed is cooled by means of 
steam to below cracking temperature of the oil gas, and the latter led th 
the cooled bed to recover free carbon therefrom. The carbon is utilised jn 
the fuel bed as fuel by being subsequently brought to incandescence, the heat 
evolved being employed to heat checkerwork for a further production of oil 
gas. Tar vapours present in the gas are condensed and returned to the 
apparatus to be used as fuel in conjunction with the free carbon deposition, 
The water gas evolved as a result of steam blowing is mixed with the oil gas 
to the extent of less than 25%. Ww. H. T.. 


477. Om Burners. A. Ritchie and Gretna Engineering Co., Ltd. EP, 
368,339, 3.3.32. Appl. 3.12.30. 


An electric heating device is utilised to fulfil the double function of heating 
the oil and also the air supplied to support combustion. It surrounds or is 
adjacent to the oil supply line and is placed within or adjacent to the burner 
and a thermostat. The latter is arranged to control two switches, one to 
control the oil supply to the burner and the other to cut out and bring in 
the heating element when the temperature of the oil exceeds and falls below 
a predetermined temperature. W. 8. E. C. 


Fluxes and Asphalts. 


478. PARAFFIN IN PeTroteum AspHatt. J.B. Longinus. Erddi und Teer, 
1932, 8, 125-127. 

The paraffin and sulphur contents of petroleum asphalts are very important 
in regard to the mechanical properties of these materials. The author 
considers that these points are insufficiently covered, especially in the German 
specifications, and disagrees with opinions of Oberbach (Verkehrstechnik, 
Nr. 2, Jan. 25, 1932). 

The German specifications allow a maximum paraffin content of 2% 
by Marcusson’s method, which corresponds to 3°4% by the ordinary distilla- 
tion method which gives results some 70% higher. Sulphur content is not 
mentioned. The important point for the user of asphalt is not the properties 
at the time of delivery, but the properties of the material when it is actually 
used, generally after a period of heating. The ductility of paraffin-containing 
asphalts falls off very markedly on heating—e.g., for two bitumens examined, 
originally of similar mechanical properties, No. 1 (“8—1°0% paraffin and 4-5% 
sulphur) lost about 80% of its ductility after heating to 180° C., while No. 2 
(trace of paraffin, 5-7% sulphur) lost only about 20%. Both bitumens 
were supplied by the same firm and had an initial ductility of 100 cms. 
Another sample decreased from 100 cms. original ductility to 11 cms. on 
heating for 5 hours at 163°C. The viscosity also falls off very markedly 
with paraffin content, e.g. :— 


Paraffin. Softening Point (R.& B.) Visc. at 90° C.. 


(consistometer) 
Asphalt x oe Trace 34 38 secs. 
Asphalt y ee 1.5-2% 35 20 » 


High sulphur content is desirable in these materials. 
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The effect of paraffin content on mechanical properties is explained by the 
crystal size. In an asphalt produced by high-vacuum distillation the 

crystals are 100-120/1000ths. mm. in size, this decreasing to 40-60/1000ths. 
mm. with lower vacuums. Heating in air, as before use, causes the crystal 
size to decrease to 10-20/1000ths. mm., so that the surface area of the paraffin 
increases & hundredfold, and the effect on the mechanical properties increases 
correspondingly. 

At present any liability for trouble arising from poor mechanical quality 
falls on the user, the producer sheltering behind the specifications. The 
author suggests that the specifications should ensure guaranteed paraffin 
and sulphur contents, together with a loss in mechanical properties on heating 
of not more than 20%. E. B. E. 


479. Use or AspHatt Brrumen tn Rusper Tecunique. E. Adel. Bitumen, 
1932, 2, 50-54. 


The addition of certain materials to crude rubber improves the plastic 
properties, and at the same time increases the ability of the material to 
take up fillers. Among these substances are tar distillation products, petro- 
leum distillates and residues (e.g., mineral oil, paraffin and vaseline), natural 
asphalt, montan wax, ete. Burbidge (Trans. Rubber Ind., 1926, I., 429) 
has divided these “ softening materials’ into two groups: (1) Real, which 
appear to give true mixtures with the rubber, e.g., bitumen and pitch ; 
(2) Apparent, which dissolve the material connecting the rubber molecules, 
eg., paraffin, vaseline, ete. The plasticity produced by these latter materials 
is particularly susceptible to temperature changes. Tar and pitch have the 
same disadvantage, but not asphalt. 

Figures are given for three mixtures: (1) Rubber and filler; (2) the same 
with 5% paraffin; (3) with 5% bitumen in place of the paraffin. Test 
pieces were examined by Scott's compression machine, the results being given 
graphically. As regards elasticity, the mixture (3) compares favourably 
with mixture (1), while (2) shows very little elasticity. 

Up to 15% of bitumen may be added—thus cheapening the final product. 
Blown bitumen is most suitable, followed by fluxed gilsonite and wurtzilite. 
Trinidad asphalt has been used, but this is hard and brittle. 

The chemical inactivity of bitumen is advantageous, while it also imparts 
impermeability to water and gases. 

Bitumen is also important in the manufacture of hard rubber vulcanite, 
in which more sulphur is added and the vulcanising is prolonged. 

The question of the changes which occur in bitumen-containing rubber is 
discussed and Geer’s ageing test is briefly mentioned. Free sulphur makes 
the rubber-bitumen mixture less able to resist the ageing test. The amount 
of free sulphur must be reduced as much as possible, and the effect of the 
bitumen in delaying vulcanisation is overcome by the addition of suitable 
accelerators. 

The crude rubber latex is transported in a concentrated form, and can be 
diluted with asphalt emulsion as required. The addition of solids to the 
latex readily causes coagulation—this tendency is decreased by the presence 
of bitumen. 

In conclusion, the necessity of using the right kind of bitumen and suitable 
technique is emphasised. Cc. C. 


See also Abstracts Nos. 438, 480. 
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Special Products. 


480. Prrroteum Coxe anp Aspuatr. F. R. Staley. Petr. Eng., Feb, 
1932, 3 (5), 20. 

The use of petroleum coke as domestic, industrial and refinery fuel js 
rapidly increasing, owing to its high calorific value (15,000 B.Th.U. per |b) 
and low ash content (below 2%) as compared with solid fuels. Its use in 
refineries is hindered by the necessity of providing suitable pulverisation, 
feeding and firing equipment, but rapid progress in design is being made, 
Bureau of Mines Report of Invest., No. 3145, states that the consumption 
of coke as refinery fuel rose from 488,000 short tons in 1929 to 580,000 tons 
in 1930. 

In some refineries the coke is graded to meet market requirements, the 
fines up to 1} in. in diameter being used by industrial plants, and eggs and 
lumps up to 4in. in diameter for domestic fuels, for which purpose it is 
superior to best anthracite. Very little draft is required to burn it in a 
household furnace, while it is advisable to start it burning with a small bed 
of ashes in the grate. 

Petroleum coke is produced on coking stills or cracking plants. In coking 
stills, asphaltic residuums, slop cuts, wax tailings, etc., are distilled in shell. 
type stills, considerable cracking taking place, resulting in the production 
of gasoline of high octane number. 

Descriptions are given of the Atlantic coking process and of the Knowles 
process (see Abs., No. 1297, 1931). 

The production of asphalt instead of coke, from cracked residue, has been 
found more profitable in some cases. A number of vacuum fractionating 
units have been installed for this purpose. 

Reference is made to a recently constructed two-stage asphalt plant which 
is sufficiently flexible to run heavy Mexican crude and fuel oil, reduced Vene- 
zuelan crude or Cross residuum from Luling crude. 

A description is given of a combined vacuum condenser-receiver recently 
introduced by a large engineering company, which is used to produce market- 
able asphalt from the residue from a Kansas refinery cracking unit. 

Cc. L. G. 
481. Fivorrmye Compounps. Frigidaire Corpn. E.P. 359,997. 34.6.30. 

Antimony trifluoride is utilised to make fluorinated aliphatic hydrocarbons 
from the chloromethanes such as chloroform and carbon tetrachloride. 
These fluorine derivatives are suitable for use as refrigerants, fire extinguishing 
substances, anesthetics, etc. The fluorinating plant is described and an 
example is given. R. E. D. 


482. Propvuction or Mono ALkyt Eruers or Giycon anp rrs HoMOLOGuEs. 
Anglo-Persian Oil Co. 8. F. Birch and W. D. Scott. E.P. 367,353, 
17.2.32. Appl., 17.10.30. 

Mono alkyl ethers of glycol and its homologues are produced by treating 
the alkyl oxide and alcohol under pressure in an autoclave at a temperature 
of 100°C. in the presence of di-ethyl or dimethyl sulphate. The ether 
formed is separated by fractionation and the unused alcohol is recovered for 
repeated use in the treatment. W. 8. E. C. 


483. AwnTI-rREEzING Liquips. O. P. Greenstreet. E.P. 367,504, 25.2.32. 
Appl., 29.12.30. 

An anti-freezing liquid intended for use in automobile radiators consists 
of kerosine (or other hydrocarbons having similar freezing and boiling point 
characteristics) from which the lighter fractions have been eliminated by 
boiling, together with an admixture of oil of mirbane. W. H. T. 
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484. ConversION Propvuocrs or HicHer Pararrin Hyprocarspons. A. 
Carpmael, Assr. to I. G. Farbenind. A.-G. E.P. 367,545, 25.2.32. 
Appl., 6.2.31 (addition to 343,948). 

Specification 343,948 (cf., Abstr. 881/1931) describes the manufacture of 
yaluable conversion products of higher paraffin hydrocarbons by treating 
halogenated technical mixtures of higher paraffin hydrocarbons (more than 
8 C. atoms and at least 2 halogen atoms) in an aqueous medium with caustic 
alkalies, etc. The present invention relates to further examples of this 
process whereby products of a more solid consistency are obtained. W. H. T. 


485. Conversion oF OLEeFines Into Atconors. The Distillates Co., 
W. P. Joshua, H. M. Stanley and J. B. Dymock. E.P. 368,051, 3.3.32. 
Appl., 25.2.31, 

A mixture of the olefine and water vapour is contacted in the vapour 
phase with a carrier of sulphuric acid (60-85%) at a temp. not exceeding 
200° C., and at atmospheric or higher pressure. The amount of steam used 
is sufficient to play its part in the reaction and also to maintain the acid 
concentration at the working pressure and temperature. W. H. T. 


Refining and Refinery Plant. 


486. Hicu Temperature Contrrot x Rerinerres. F. M. Poole and 
G. 8. Younkin. Petr. Eng., Mar., 1932, 3 (6), 74. 

The ideal type of automatic control for the flow of fuel to a tube still to 
maintain a desired hot oil outlet temperature is one which simulates the 
control of an intelligent and experienced operator in allowing for the differences 
in the rate of temperature change. 








The original type of automatic control simply depended on the temperature, 
ie., when the oil temperature was low the fuel supply was increased, 
and vice versa. The result was a “saw tooth” record, since the valve 
mechanism could assume only two positions, one slightly more and one 
slightly less than the average amount required. An improvement in the 
apparatus was the development of the three-position motor valve, in which 
the positions were: (1) normal; (2) slightly high; and (3) slightly less than 
the normal fuel supply. This mechanism had the advantage of smoothing 
out the temperature surges, but suffered from the same limitation as in the 
original type in that manual control had to be used whenever the basic 
operating conditions were altered. 

A further type of mechanism was developed based on the actual manipula- 
tions of an operator, namely, the combination of the two-position mechanism 
(oscillating about an average point) with a mechanism to control the byepass. 
This mechanism breaks any temperature momentum in the same manner 
as the two-position mechanism, but at the same time gives minute adjust- 
ments to the average fuel supply by operating the byepass valve. 

The apparatus consists of two motors, the initial and the secondary (float- 
ing) motor connected to the valve lever. A patent adjustment is incor- 
porated which over-corrects any sudden temperature change, and then 
backs off the adjustment when the temperature starts to build up any mo- 
mentum. A description of the motor and its method of operation is given. 

This mechanism will duplicate one of the responsibilities of an operator, 
viz., keeping a constant hot oil outlet temperature. A manufacturer has 
attempted complete mechanical control by the evolution of a robot operator 
which is known as the Furnace Hot Oil Interlock Tube Still Control, which 
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controls the fuel supply to maintain a constant hot oil outlet temperatur, 
and also alters the furnace control setting point to allow for variation jp 
furnace temperature. 
Details of the method of operation of this controller are given. 
C. L. G. 
487. Recrirication or Naturat Gas ConpEensaTes. I. N. Beall. Refiner, 
1932, 11, 251. 


Rectifying columns for natural gasoline plants may be broadly classified 
as: (1) low-pressure low-temperature columns; (2) high-pressure columns, 
In low-pressure columns the distillate is not condensed, but passes off as waste 
vapours, while in high-pressure columns, part, or all, of the vapours is con. 
densed and used as reflux. 

The function of vaporisation at the feed plate is to divide the load between 
the stripping and the fractionating section of the column. The amount of 
vaporisation can be determined from the heat input and the molal heat of 
vaporisation. The quantity of condenser water may be calculated from 
the heat to be abstracted and the allowable temperature rise in the water. 
For the determination of liquid and vapour compositions, amounts of each 
and the composition and amount of reflux, use is made of the Rayleigh 
equation combined with Raoult’s Law :— 


WwW, 1 x, x,—1 
im W, aay (am 3 + m 2) 
where W,=wt. of original mixture; W,=wt. of residue; q=volatility 
ratio ; x,=initial fraction of low boiling liquid ; x,=initial fraction of higher 
boiling liquid. 
For the calculation of the latent heat of vaporisation the Nernst equation 
is used in the form :— T.T Pp P 
+3 1 
Mr = 1-985 (1-5) In P, 
where M=molecular wt. of compound; r=latent heat of vaporisation per 
pound mol.; 1-985—gas constant R.; T,, T,, &c.=temp. in ° F. abs. corre. 
sponding to pressures P, and P, from curves; P,=critical pressure in 
absolute units; P,, P, = vapour pressures in mm. of Hg., pounds or 


P,+P 
atmospheres on the absolute scale ; P,=arithmetic mean et 








The number of plates required in the column is dependent upon : (1) plate 
efficiency ; (2) composition of the feed ; (3) degree of separation required ; 
(4) reflux ratio; (5) nature of the reflux ; and (6) condition of entering feed. 
Having assumed a reflux ratio, the Lewis modification of the Hausbrand 
equation is taken for plates above the feed plate :— 


P,aV 
~——— = Xnt; Ony, + xdD 
And below the feed plate :— s 
Pu Vin 
Xm—1 Om-1 = % ~~. XwR 


where x=mol. fraction of a pure component in the liquid phase ; O = mols. 
of overflow from any given plate over a period of time ; P=vapour pressure 
of any component in the pure state; V=mols. vapour rising from plate 
under consideration; D=mols. distillate leaving column over a stated 
period; m=operating pressure in absolute units; R-=mols. of residue 
per period of time ; n=subscript to denote plates below feed ; M=subscript 
to denote plates below feed; d and w=subscripts for distillate and kettle 
respectively. E. N. H. 
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488. Vacuum Pranr Desion. W. L. Nelson. Petr. Eng., Feb., 1932, 
3 (5), 24. 

The first of a series of articles on vacuum plant design deals with the 
advantages of vacuum equipment, and gives details of vacuum processing. 
The physical data necessary for the design of vacuum equipment is outlined. 

Vacuum plants are now being operated for the production of lubricating 
oils from crude oil, pressed distillate and bright stock solution, of cracked 
gasoline from pressure distillate and of gas-oil distillate for cracking stock. 
With the exception of the production of lubricating oils from crude oil, the 
economy of vacuum treatment is doubtful or depends vitally on the particular 
conditions existing in the refinery, and such treatment can generally be 
successfully replaced by atmospheric steam distillation. 
et ween The advantages of vacuum production are: (1) elimination of tar and 
vunt of f dark materials in the residue formed by decomposition of the oil at high 
1eat of Ff temperatures, resulting in saving in treating costs and rendering a much 
| from — wider range of basic materials suitable for the production of lubricating 
water, J oils; and (2) increase in yields of products, owing to reduced decomposition 
f each | and treating losses. In most treating operations, a portion of the valuable 
‘yleigh [ jubricant is removed along with the undesirable colouring materials. 

Physical Data.—A table of molecular weights of oils of various 50% boiling 
points from different bases is given, showing that the molecular weight 
of an average lubricating oil fraction can be taken as 5% less than that of 
a paraffin hydrocarbon of corresponding boiling range. 
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aan The volume of petroleum vapour at low pressure may be computed with 
assurance from the laws for perfect gases. For the latent heat at low pressures, 
tation | the data in B. of Standards Misc. Paper No. 97 may be used. 


Flash evaporation data at reduced pressures are most important for the 
design of vacuum equipment, but difficult to obtain, since the customary 
methods of approximating flash temperatures (see Abs. No. 47) are hardly 
» al adequate for vacuum design. It is usually necessary to obtain the flash 
wh = vaporisation curve directly by vacuum flash vaporisation determinations in 
= & the laboratory. Because of this difficulty, many designers merely specify 
rie the maximum pipe-still outlet temperature of 780—-810° F., using an arbitrary 

quantity of steam and allowing the yields to be what they will at these 
conditions. 

; Vacuum Pressing.—Details of the method of operating vacuum units 
plate are given, and predictions made of the vacuum processes of the future, in 
ired; F which more attention will probably be paid to the treating and dewaxing 





ae operations. C. L. G. 
489. Recent Acrp Stupce Burner Researcu. A. W. Anderson. 
Refiner, March, 1932, 11 (3), 241. 

In firing acid sludges a burner is necessary which will handle sludge as it 
comes from the process and reduce, or entirely eliminate, the usual auxiliary 
fuel (such as fuel oil or gas) while avoiding nuisance due to smoke or vapour 
from the stack. Apart from the usual burner requirements it is essential 

nate that construction material should be free from corrosion troubles. The 
sure | burner used was a Peabody combined gas and liquid fuel burner in which the 
slate | Mt for combustion receives @ rapid rotary motion before it impinges on the 
ated extended surface of the diverging spray of liquid fuel leaving the atomizer 


tip. This is claimed to give complete mixture, rapid and complete combustion 
and a short flame. It was possible, after heating the test furnace to its normal 


‘Tipt 4 . . ene 
“os temperature, 2300° F., to fire many sludges without using any auxiliary fuel 


i. 


idlue 


for ignition with a direct reduction in operating costs. An almost negligible 
amount of auxiliary fuel is, however, used for the maintenance of a pilot flame, 
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Owing to variations in viscosity in the sludge a steam atomizer with interna] 
mixing was preferred to a mechanical atomizer, and tests were made op 
lubricating sludge having the consistency of heavy tar, as one extreme, and 
on lighter and more fluid acid oil as the other. Capacities up to 9000 Ib. per 
hour per burner were attained, but it is stated that this is not a limit. Th. 
steam atomizer was modified to avoid mixing of atomizing agent and fue) 
until the jets of steam and sludge were brought together and turned into , 
froth inside the atomizer tip. The froth is delivered in the form of a hollow, 
conical spray expanding into the column of rotating air. Gas was successfully 
tried as an atomizing medium. It is stated that no coking trouble was 
encountered. A suitable material was found for the construction of the 
atomizer tip giving an estimated life of one year or more. 

To avoid vapour nuisance with acid sludge incinerators it is necessary to 
provide sufficient auxiliary air at, or near, the base of the stack to keep the 
temperature at this point about 700° F. This “ shock chilling ” reduces the 
SO, content to an unobjectionable amount. E. N. H. 


490. TRrenp IN THE Desicn oF Vapour REcOVERY PLANTS AND STABILIZERs. 
F. L. Kallam. Refiner, March, 1932, 11 (3), 231. 


Recent developments in gasoline plants are reviewed. Stabilization is now 
used to satisfy the increased rigidity of gasoline specifications and to produce 
the required distillate, with low vapour pressure, from cracking units. In the 
latter operation it is necessary to vaporize some of the desirable fractions and 
these are recovered from the overhead by absorption. It is desirable that as 
much material as permitted by colour and gum limitations should be removed 
in this way from the pressure distillate, because the recovery and rectification 
of this cut eliminates the necessity for acid treating and rerunning and the 
anti-knock qualities are retained. There is a considerable saving in treating 
costs since the volume to be acid treated is reduced by 20% and there is the 
added advantage of absence of highly volatile fractions in the pressure 
distillate. The author estimates the saving at not less than 2%, of the distillate 
produced. 

In straight-run gasolines, propane and iso-butane are largely responsible for 
evaporation losses amounting to 1% between the crude stills and finished 
storage. By eliminating these fractions before the still battery a very stable 
straight-run product is obtained and volatile components are recovered by 
absorption. The removal of propane permits the substitution of more butane 
in the gasoline without increasing the volatility, and the result is a net increase 
in gasoline yield. This procedure allows a considerable reduction to be made 
in size of still, tower and condensers, or alternatively, an increase in capacity of 
existing plant with an accompanying increased condenser efficiency. A 
further advantage is the removal of hydrogen sulphide from the oil. 

It is possible to combine both crude oil and pressure distillate stabilizers 
and produce a gasoline free from propane but rich in butane and butenes, 
which can be stored at 20 to 30 lb. pressure in the usual low pressure tanks. 

The absorption plants installed for vapour recovery purposes have been 
usually of conventional design with a possible trend towards the use of 
distillation units equipped with both high and low pressure stills. In recent 
plants the steam consumption is limited to that used in the stills for 
reduction purposes and to that used in the pumps. The remaining heating is 
done by heat exchange. A flow sheet is given showing a modern system of 
vapour recovery. There is evidence of a greater application of fundamental 
laws to these problems, but the conclusion is drawn that in such a case as the 
selection of the number of plates for a column, plant experience, and not 


calculation alone, is the basis, E. N. H. 
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491. Towsr-Assorption Corrricrents—IV. L. M. Bennetch and C. W. 
Simmons. Ind. Eng. Chem., 1932, 24, 301. 


The purpose of the paper is to give a mathematical analysis of countercurrent 
tower processes, to derive an absorption equation and to apply this equation 
to some experimental data. The latter indicate the validity of the derived 
equations when the solute obeys Henry's or Raoult's law and the extractor is 
non-volatile. For a given system, the absorption coefficient is substantially 
constant, its magnitude being a characteristic of the system. At elevated 
mole-flow ratios, an upward trend in the absorption coefficient is observed, 
an effect explained by the diminution in free tower volume associated with 
increasing extractor rate. ww. & Be 







492. Pressure Drop anp Heat Transrer tn Pires. R. A. Bayard. 
Chem. Met. Eng., 1932, 39, 130-132. 


The author describes a universal chart which he has prepared, which will 
give the following information relating to fluid flow in pipes: (a) The 
drop for any fluid under conditions of flow either viscous or turbulent ; (6) the 
film heat transfer coefficients of liquids ; (c) the optimum size of pipe taking 
into consideration the cost of pipe and the cost of pumping ; (d) conversion of 
velocity of flow into quantity of flow and vice versa; (e) equivalent values 
for specific gravity and density in Ib./cu. ft., gal./min. and cu. ft./sec., pressure 
drop in lb./sq. in. and inches of water. 

Frictional pressure drop is obtained by a graphical solution of an equation 
based on the Fanning formula and including the friction factor of Walker, 
Lewis and McAdams. Optimum pipe size is given by a nomograph con- 
structed from scales of density, flow rate and pipe diameter. The heat 
transfer coefficients are obtained from the straight line curves of Walker, 





Lewis and McAdams for air, water and oil in conjunction with the specific 
heat-viscosity curves of Morris and Whitman. Examples of the use of the 
chart are given. G. R. N. 


493. Heat Excuance ry Mopern Inpustrriat Practice—II. B. Heastie. 
Ind. Chem., 8, 87-89. 


‘ 
Continuing an article from the November issue the author discusses the 
recently developed formule for the determination of heat transfer in various 
types of heat exchangers. Using the following symbols :— 
Ap, film coefficient of heat transfer in B.Th.U. per hr. per sq. ft. per degree 
Fahrenheit ; 

C, specific heat: D = internal diameter of tube in in. 
d a em. 


i i 


z, specific viscosity (Z = 1 for water at 68° F.) ; 

n, absolute viscosity in c.g.s. units ; 

k, thermal conductivity in B.Th.U. per hr. per degree Fahrenheit per ft. 
of thickness ; or gram calories per c.c. per sec..in abs. units ; 

p, density in lb./cu. ft. or gms./c.c. in abs. units ; 

V, mass velocity in lb./sq. ft. sec. or linear velocity in cms./sec. 


‘ —) <a ; DVp 
dimensional analysis (Nusselt) gives —- Function of ( r ) x 
CZ 
Function of (=) . 


Morris and Whitman in their experiments with oils and water show this 
analysis gives consistent results and the author describes their method for 


¥ 
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Hinton has simplified the Nusselt equation to 


k 0.355 Vi 0.8. 
Ay = 0.0281 (3) (4) —*) 
d k n nC 
McAdams ani Frost working with water neglect any variation in but 
include a factor r for length-diameter of pipe and obtain the formular 


A 5.05 /1+50\ /DV\ 0.8 
= D r Zt 
where Z; is the viscosity of the film in centipoises and the value of k is assumed 


constant. Badger’s modification of the Nusselt equation is 
1,480 /VDo0\0.8 : ; y ; 
At= “— ~~") kg. cals. M® hr. 1° C. in which c is omitted. 





Colburn and Hougen formule are given for the calculation of heat trans. 
mission from the outside surfaces of tubes to a liquid (water) for low 
velocities and by means of an example compared with the older Hausbrand 
formula. For viscous flow through circular pipes the heat transfer coefficient 
appears to be independent of specific heat, density, viscosity, and velocity of 
flow. Sandberg gives Ay = 8.655 but the author considers that true viscous 


flow is rarely obtained in heat transfer apparatus. Recently Smith has given 
the formula 
8.1 X 10-49 218C1-S5Yfo-198 
k= 7-12 


where C = sp. ht. at 30° C., M= mol. wt. The author concludes by drawing 
attention to the discrepancies between the varicus formule and states that the 
design of new plant is largely a matter of previous similar experience. 

R. E. D. 


494. Lever Inpicators or Perrot. W. W. Triggs, Assr. to Soc. Amary 
and Poulet. E.P. 367,418, 15.2.32. Appl., 14.11.30. 


The indicator comprises an electro-mechanical device in which a float 
is adapted to displace a frictional contact on a resistance in order to control 
the position of an indicating pointer. The frictional contact and each 
extremity of the resistance, the value of which decreases from the centre 
towards the edges, are connected with a pair of fixed coils axially traversed 
by a fixed half ring of soft iron associated with a movable member carrying 
the pointer. The coils are connected in series and the indicator is carried 
by a pivotal blade polarised by a fixed coil. An adjustable member in the 
form of a flexible iron plate is provided for regulating the displacement of 
the pointer. W. H. T. 





495. Tanks ror Liquip Fuer. F. L. M. Boothby. E.P. 367,579, 25.2.32. 
Appl., 6.3.31. 


The object of the invention is to provide a tank which will not be liable to 
burst in an accident due to distortion or reduction in volume and whose 
contents are safe from ignition by sparks or hot material in the presence of 
air. The tank comprises a flexible container (two or more layers of balloon 
fabric separated by kapok, sponge rubber, stretched sheet rubber, etc., the 
inner layer lined with gold beaters skin) surrounded by inert gas and to which 
inert gas is admitted. An emergency relief valve to atmosphere is provided. 
W. H. T. 






determining the value of A by graphical computation of (DV/n) and (CZ /k). 
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496. Coxrve oF Fiurp or LiqueriaBLe Brrumtnous MarTeriars. Amer. 
Tar Products. E.P. 367,652, 25.2.32. Appl., 18.5.31. 


Coke is manufactured by spraying fluid bituminous material into a chamber 
together with a continuous supply of gas, such as steam. The bituminous 
material is sprayed at a definite rate, so that it is converted into a partially 
coked, but still plastic, product whilst falling through free space in the 
chamber. W. 8. E. C. 
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497. U.S. Patents on Rerivery Pant. 
E. J. Shaeffer and E. P. Brown. U.S.P. 1,843,520, 2.2.32. 
Continuous, non-cracking steam distillation. 
F. A. Howard. U.S.P. 1,843,560, 2.2.32. 
Distillation of oil containing lubricating fractions and lighter constituents, 
E. W. Luster. U.S.P. 1,843,570, 2.2.32. 
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trans. Distillation of crude oil, with heat exchange but no cracking. 

r low N. S. Olsen. U.S.P. 1,844,477, 9.2.32. 

brand Dephlegmator for cracked or hydrocarbon oil vapours. W. wt. Ff. 
ficient 

my a Cracking. 

ane 498. SkrimmInG, CRACKING AND REFORMING IN ONE Furnace (PRatr 
given Vapour Psase Crackinc Process). C. J. Pratt. Refiner, 1932, 


1l, 244-250. 

The Pratt process incorporates simultaneous skimming, reforming, vapour 
phase cracking and re-running. All steps in the manufacture of gasoline 
from crude oil are performed with the use of a single tube furnace. The 
flow through skimming, reforming, vapour phase cracking, absorption, 
stabilising, treating and re-running plants is described. Gas oil is used as 
D charging stock from the cracking tube still, and enters the still at a high 

degree of preheat gained by heat exchange. The pre-heated gas oil by 
nary passage through the still is vapourised and cracked, the exit vapours at a 
temperature of about 1100° F. passing into the evaporator below the liquid 
level, topped crude from the crude flat tower being also introduced into 





a the evaporator. The process is non-pressure in type. B. C. A. 
pach 499. Crackine or Fish Om. W. F. Faragher, G. Egloff and J. C. Morrell. 
ntre Ind. Eng. Chem., 1932, 24, 440. 
rae This investigation was undertaken in order to determine whether motor 
ried fuels can be made from fish oils by a cracking process. As a result of the 
the work, motor fuel was produced by the cracking of Menhaden oil with yields 
t of of 37-5 to 47-56%. The removal of saponifiable substances by refluxing 
, with alkali increased the octane number of the motor fuel from 0 to 31. The 
cracking was carried out at pressures of 60-100 lb. and temperatures from 
39 402° C.-482° C., and was designed to produce motor fuel, diesel oil, coke 
sae and gas. oe & S 
) to 500. Treatinc or Heavy Ors. Cie. Intern. pour la Fabrication des 
ose Essences et Petroles. E.P. 367,679, 25.2.32. Appl., 15.6.31. 
of Vaporisation and subsequent catalytic cracking are effected in a common 
pon vessel, vaporisation occurring in an upper element and catalytic cracking 
the in a directly lower element. The vaporised products pass directly from the 
ich vaporiser into the cracking chamber, thus avoiding any piping between the 
ad. vaporiser and the catalytic cracking chamber and enabling an easy regenera- 
tion of the catalyst. W. 8. E. C. 
P2 
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501. Crackine Hyprocarsons. N. V. Nieueve Octrooi Mij., Assrs, of 
M. W. Colony. E.P. 367,728, 25.2.32. Appl., 24.8.31. 


Cracking is effected by mixing a neutral non-condensible heat carrier gas 
with the hydrocarbons and the mixture of carrier gas and cracked vapour 
is scrubbed with hydrocarbon oil consisting of charging stock. The d 
of vaporisation of the components of the stock is regulated by admitting 
@ controlled supply of carrier gas from a separate source to the scrubbing gas. 

W. 8. E. C, 
502. Manuracture or Water Gas. Petroleum Conversion Corporation, 
E.P. 367,966, 3.3.32. Appl., 19.12.30. Conv. (U.S.A.), 28.12.29. 


Air and steam in sequence (or admixture) are passed through an incandescent 
bed of coal or carbon, the gas formed being passed at a uniform temperature to 
a reaction chamber into which the oil vapour to be converted is also admitted, 
The oil vapour is produced in a separate chamber and unvaporised residual oil 
is excluded from the reaction chamber. The latter has no surface indepen. 
dently heated to temperatures sufficiently above the conversion temperature 
of the hydrocarbon oils to cause local over-heating. The temperature of the 
reacting compounds is controlled so that the conversion of hydrocarbon 
vapour proceeds under substantially uniform conditions. W. H. T. 


503. U.S. Patents on CRACKING. 


W. R. Howard. U.S.P. Re. 18,357, 23.2.32. 
A secondary cracking zone is provided for handling reflux condensate 
from the first stage of cracking. 
G. Egloff. U.S.P. 1,843,151, 2.2.32. 
Treatment of pressure distillate as part of a continuous cracking process. 
L. C. Huff. U.S.P. 1,843,158, 2.2.32. 
Liquid phase cracking, followed by vaporising stage, heavier vapours being 
removed as residual material. 
J. C. Morrell and O. H. Fairchild. U.S.P. 1,843,171, 2.2.32. 
Vapour phase cracking with minimum coke production and non-condensible 
gas loss. : 
G. Egloff. U.S.P. 1,843,385, 2.2.32. 
A process consisting of a series of successive stages of increasing temperature 
with constant pressure. 
G. Egloff. U.S.P. 1,843,386, 2.2.32. 
A process consisting of a series of successive stages of increasing temper- 
atures and pressure. 
G. Egloff. U.S.P. 1,843,664, 2.2.32. 
A process for utilising the heat remaining in pressure distillate bottoms to 
raise the temperature of incoming oil charge. 
L. Kirschbraun. U.S.P. 1,843,683, 2.2.32. 
Continuous pressure process incorporating reduction of carbon formation. 
L. Kirschbraun. U.S.P. 1,843,684, 2.2.32. 
Cracked vapours are subjected to a two-stage dephlegmation, this 
giving a more uniform product. 
W. F. Sims and J. C. Morrell. U.S.P. 1,843,700, 2.2.32. 
Destructive distillation utilising a special tower evaporator and improved 
heat transfer. 
C. P. Dubbs. U.S.P. 1,843,709, 2.2.32. 
Conversion process incorporating means for removing water and its vapour 
from the oil. 
C. P. Dubbs. U.S.P. 1,843,710, 2.2.32. 
Liquid phase cracking with recycling of reflux condensate. 
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G. Egloff and J. C. Morrell. U.S.P. 1,843,711, 2.2.32. 

Distillation followed by cracking of the reflux condensate in combination 
with the residue. 

J.D. Seguy. U.S.P. 1,843,742, 2.2.32. 

Conversion of oil, incorporating the removal of heavy products from the 
reaction zone before secondary reaction (coke and sludge formation) 
commences. 

H. P.. Bassett. U.S.P. 1,843,861, 2.2.32. 

Vapour phase process with exact control of physical and chemical variables 
resulting in no deposition of carbon. 

J.C. Morrell and L. C. Huff. U.S.P. 1,844,475, 9.2.32. 

Prevention of corrosion in cracking units, using caustic soda for liquid oil 
and ammonia for vapours. 

R. T. Pollock. U.S.P. 1,844,480, 9.2.32. 

Continuous liquid phase process with pre-heating and heat exchange 
arrangements. 

E. C. D’Yarmett. U.S.P. 1,844,643, 9.2.32. 

A retort with rotating central shaft carrying oil distribution discs. 
H. L. Pelzer. U.S.P. 1,845,554, 16.2.32. 

Liquid phase process with heat exchange and recirculation of flue gases. 
J.C. Black and E.W.Gard. U.S.P. 1,845,739, 16.2.32. 

A high pressure process, with temperature control over prolonged periods of 
time. 

W. M. Cross. U.8.P. 1,845,959, 16.2.32. 
Cracking of oil in admixture with steam. ; W.#H.T. 


See also Abstracts Nos. 452, 454. 


Hydrogenation. 


504. Rerintnec spy Hyprocenation. Rev. Petr., 1932 (468), 372. 

A short description is given of the plant designed by the Standard Oil 
Development Co. to refine (desulphurise) light distillates and kerosine by 
hydrogenation. The average operating conditions are as follows :— 


Gasoline. Kerosine. 
Reaction temperature 480°-540° C. 400°-465° C. 
Pressure om -- 300 lb. 
Catalysts es .. Anhydrous, granular, chromium and molybdenum 
oxides, fuller’s earth, pumice stone. 

Reaction time .. Less than ten minutes 
Gas produced .. Less than 5% 
Yield of refined oil .. 88% 97% 

Two examples are given showing that the sulphur content of the oil was 
reduced from 0-395% to 0-006 %. G. R.N. 


505. Destructive Hyprogenation. J. Y. Johnson, Assr. to I. G. 
Farbenind. A.-G. E.P. 367,776, 15.2.32. Appl., 14.11.30. 

Solid carbonaceous materials are treated in admixture with hydrocarbons 
of high boiling point under pressure in the presence of hydrogen and a catalyst 
(an oxide of a metal of the sixth group of the periodic system). Solid substances 
are removed from the treated materials, and the heavy hydrocarbons (freed 
from asphaltic products by distillation) employed for mixing with further 
amounts of fresh solid carbonaceous material. W. H. T. 
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506. U.S. Patenrs on HyproGEnation. 
R. Wietzel and C. Pfaundler. U.S.P. 1,844,998, 16.2.32. 
Hydrogenation of distillable bituminous material in the presence of 
catalyst—an oxide of a metal of groups 3-7. 
M. Pier. U.S.P. 1,845,058, 16.2.32. 
Increasing the activity of catalysts by maintenance in a fine state of 
division. 
M. Pier and W. Simon. U.S.P. 1,845,439, 16.2.32. 
Employment as catalysts of the precious metals or lead or tin on supports 
of magnesia, magnesite or chromium oxide. 
M. Pier and W. Simon. U.S.P. 1,845,555, 16.2.32. 
Hydrogenation of bituminous materials using a composite catalyst. 
wei. B 


Chemistry of Petroleum. 


507. New Views on THE ComposiTion or Perroteum. J. von Braun. 
Zeit. Angew. Chem, 1931, 44, 661-676 ; Nat. Petr. News, 24.2.32, 24 (3), 
28-32. 


Research on the nature of the compounds containing oxygen, nitrogen 
and sulphur, which have been isolated from petroleum distillates, has definitely 
established that these compounds do not occur as such in the crude oil, but 
are formed from more complex compounds by heating or chemical reaction 
during distillation or by chemical reaction during the treatment necessary 
for their isolation. 


Sulphur Compounds.—Compounds containing sulphur are of very extensive 
occurrence. The following have been isolated: ethyl, propyl and butyl 
mercaptans, methyl ethyl sulphides, disulphides, alkylated thiophenes and 
cyclic saturated sulphides like tetra- and penta-methylene sulphides. These 
are believed to be formed from more complex compounds during distillation 
or by reaction between sulphur or H,S and hydrocarbons. 


Nitrogen Compounds.—Bailey has separated from nitrogen bases from 
Californian petroleum several pure compounds and identified one of them 
as 2-3-8-trimethyl quinoline. He has also found bases consisting of one or 
two five-membered rings associated with a pyridine ring, as well as quinoline 
derivatives partially hydrogenated in the aromatic ring. The nitrogen in 
crude oil is present to only an infinitesimal extent in the form of bases. Base- 
free oils are shown on distillation to produce nitrogen bases, indicating that 
the latter are formed by heat treatment. It is suggested that they are 
derived from protein compounds. 


Oxygen Compounds.—Professor von Pilat has identiffed in Galician crude 
oil the three cresols, § naphthol and several xylenols but not phenol. The 
most important and widely distributed oxygenated compounds are the 
naphthenic acids. They are obtained from distillates that have been treated 
with concentrated sulphuric acid by extraction with lye, the yield varying 
from 0-1% to 1%. From the method of their isolation the author concludes 
that they are formed by air oxidation in alkaline medium, and do not occur 
to any great extent in crude oil, but represent oxidised (or dehydrogenated) 
fragments of larger molecules. A study of the structure of naphthenic acids 
should thus throw some light on the structure of the original hydrocarbons. 
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Separation of the individual naphthenic acids was effected by the new 
method developed by K. F. Schmidt, which involves the formation of the 
amines by treatment of the acids with hydrazoic acid. It was found that 
naphthenic acids of varying origin and boiling point (including N. German, 
Rumanian, Californian and Texas) may be placed in two groups, the mono- 
evelic type of the formula C,H,, ,0, and the bi-cyclic with the formula 
C,H yn-,0,- No compounds less hydrogenated than C,H n—,O, were 
found even among high molecular weight compounds with 21 carbon atoms. 
There is a very sharp dividing line at a molecular weight of 200/210 corres- 
ponding to about 13C. atoms. Compounds above this line are bi-cyclic and 
those below monocyclic. Paraffin carboxylic acids of the formula C,H,,O, 
are found among the acids with 6 or 7 carbon atoms. 

This sharp division does not apply to acids from Galician oil, in which 
monocyclic acids are found among compounds with up to 18 or 19 carbon 
atoms. Work is in progress on Japanese, East Indian, Russian and South 
American oils in order to determine the general applicability of their rule. 

The author's work on the structure of naphthenic acids has indicated that 
the carboxyl of naphthenic acids is not always tied directly to the ring, as 
was previously thought, but is usually separated by CH, groups. 

By oxidation of the unsaturated compounds derived from the amine of 
the naphthenic acids ketones have been obtained. 

The same ketones have been derived from naphthenic acids of widely 
differing origin, indicating that they may not be so heterogeneous as at 
first supposed. Further research on the structure of naphthenic acids is 








in progress which is hoped to shed some light on their nature and origin. 
Cc. L. G. 
508. OxmDATION OF METHANE AND THE FUNCTION OF SURFACES IN GASEOUS 
Reactions. H. W. Thompson and C. F. Kearton. J.C.S., 1932, 
135, 933. 

It is concluded from the experimental evidence that methane-oxygen 
mixtures behave like those of hydrogen and oxygen or of phosphorous and 
oxygen as regards the “ low pressure’ explosion. There is direct evidence 
that the chains (starting in the gas in the spark experiments) are broken 
at the vessel walls. It should be possible, if the relative slopes of the lines 
for different inert substances can be determined with sufficient accuracy, 
to estimate the mass of the respective active centres diffusing through the 
body of the gas. This may help to decide whether peroxide substances of 
the type CH,:O, play any part in the chain. Methane oxygen mixtures 
cease to explodé with a spark if the pressure is below a certain limit, the 
value of which depends upon the composition of the mixture and upon the 
presence of inert gases. In general, the inflammability of methane-oxygen 
mixtures is increased by the addition of an inert gas. The latter appears 
to effect this by preventing the diffusicn of active centres to the vessel walls, 
where deactivation occurs. The discovery of a limiting pressure of methane- 
oxygen mixtures for explosion by a spark agrees with another recent investi- 
gation upon the kinetic of this oxidation process. W. iH. T. 


509. Conziston AREAS AND SHapes OF CARBON CHAIN MOLECULES IN THE 
Gasgovus State: N. Heprane, N. Octane, N. Nonane. R. M. Melaven 
and E. Mack. J.A.C.S., 1932, 54, 888. 

The viscosities of gaseous n-heptane, n-octane and n-nonane have been 
determined over the temperature range 100-250°, and the Sutherland constants 
and collision areas of the molecules calcylated. The latter are respectively 
445 and 26-7 sq. A, 337 and 34-9 sq. A, and 276 and 42-5 sq. A. The 
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relationship between Sutherland's constants and boiling points is discussed, 
and it is pointed out that Vogel’s empirical equation C=1-47Tb can hardly 
be expected to hold for large molecules. On the basis of a shadow-graphic 
estimation of the average cross sectional area of plausible models of ethane, 
propane and isobutane, with due consideration of the spin motions 
of the molecules, collision areas for these molecules are predicted which 
are found to be in fairly good agreement with Titani’s experimental results, 
By the same type of treatment of models of heptane, octane and nonane, 
it is shown to be very probable that these carbon chain molecules do not 
exist in the extended form in the gas phase, but are coiled up on the average 
into the shape of a loose helix. W. H.T. 


510. Srereo-CHemistry oF THE Mono-SusstituTion Propvucts or tur 
Pararrins. C. M. Blair and H. R. Henze. J.A.C.S., 1932, 54, 1098. 
No direct or simple relationship appears to exist between the number 
of stereoisomeric and non-st i ic mono-substitution products of the 
paraffins and their carbon contents. Formule of the (finite) recursion 
type are advanced which permit the calculation from their carbon content of 
the number of stereoisomeric and non-stereoisomeric primary, secondary 
and tertiary mono-substitution products of the paraffins. In using these 
recursion formule to calculate the total number of such isomers of any 
given carbon content, the total number of isomers, both stereoisomeric and 
non-stereoisomeric, of every lesser carbon content must be known. The total 
number of isomeric mono-substitution products so obtained agrees exactly 
through those of the decanes with the numbers required by theory as tested 
by actually writing the structural formule and counting the number of 
stereoisomers and non-stereoisomers. W. H. T. 








511. Oxmpation or Unsaturatep Compounps: VI., SyNrHesis or 
3-Bromorureontc Acip. G. Braun. J.A.C.S., 1932, §4, 1133. 

The oxidation of 3-bromocrotonic acid (m.p. 74°) with barium chlorate is 
described. The oxidation yields the di-threo-1, 2-dihydroxy-3-bromobutyric 
acid (m.p. 107°) in 70% yield. The configuration of the hydroxylated 
product was proved by its conversion into racemic tartaric acid by direct and 
indirect oxidation with nitric acid. Treatment of dl-threo-1, 2-dihydroxy-3- 
bromobutyric acid with silver acetate gives the di-threonic acid in good yield, 
while reduction with palladium-activated hydrogen gives the di-threo-1, 2- 
dihydroxybutyric acid (m.p. 74°) in 74% yield. The results confirm that 
this acid has the same configuration as racemic tartaric acid and conse- 
quently the dil-erythro-1, 2-dihydroxybutyric acid (m.p. 8f5°) has a con- 
figuration corresponding to mesotartaric acid. W. H. T. 


512. Iscompitete CompustTion or OrGANIC CoMPOUNDS IN PRESENCE oF 
Catatysts: I. Torvene. 8. J. Green. J.S.C.1., 1932, §1, 123-126T. 


If a mixture of toluene vapour and air is passed through a heated tube 
containing an appropriate catalyst, the main products are carbon dioxide 
and water, benzoic acid, benzaldehyde and anthraquinone. In the experi- 
ments described, vanadium or molybdenum oxides, deposited on pumice, 
were used as catalysts, the reaction vessel being a five-foot iron tube heated 
by gas burners. The rate of air-flow varied from about 600 to 1000 litres 
per hour, and the toluene vapour-oxygen volume ratio from 1-5 to 1 : 0-75. 
The total conversion of toluene using vanadium oxide catalyst varied from 
about 24% to about 12%, over a temperature range of 350°C. to 500°C. 
Using the same catalysts, it was found that the speed of reaction of toluene 
vapour and air reaches a maximum, and the yield of benzaldehyde and 
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benzoic acid also reaches a maximum when the proportions of toluene and 
oxygen are nearly equimolecular: slight excess of air is preferable. The 







aphie | most favourable conditions are: an oxygen-toluene ratio of between 1: 1 
hane, § and 1:2 by volume ; a fast rate of passage over the catalyst, and a tempera- 
tions ture of the catalyst not over 450°C. Under these conditions the combined 





yield of benzoic acid, benzaldehyde and anthraquinone is over 60%. The 
production of benzaldehyde is usually about double that of benzoic acid. 
The yield of the former increases as the temperature approaches 450° C. 
Above this temperature the proportion of toluene converted to carbon 
dioxide and water increases markedly. The best yield of anthraquinone is 
obtained at about 400° C., but only amounts to some 4 or 5% of the toluene 
converted. The products are easily separated. Very similar results were 
THE obtained using molybdenum oxide catalyst, but a rather higher temperature 
098, was required about 480-500° C. Little anthraquinone was formed, but from 
aber 10 to 20% of the toluene oxidised was converted into a high-boiling oil, 
the probably consisting largely of the ditolyls. 





































sion Using vanadium oxide catalyst and the optimum conditions about 5-6% 
t of conversion of the toluene is required for thermal equilibrium. With higher 
lary yields, cooling will be necessary. E. B. E. 
vese 


= 513. Terma Decomposrrion or n-BuTaNE INTO Primary Propvucts. 

7 M. Neuhaus and L. F. Marek. Ind. Eng. Chem., 1932, 24, 400. 

The pyrolysis of n-butane at 600°-650° C. has been investigated for the 
‘tly purpose of determining the primary products of the thermal dissociation. 
ted In order to determine and allow for the effects of secondary reactions, the 

of hydrocarbon was cracked in varying degrees and the results plotted so that 
: extrapolation of the curves to zero-per-cent. reacting could be easily carried 
out. The reaction products and their yields were found to be as follows :— 





= Product. Amount formed / 100 mols. n-Butane 
; at 600°C. at 650°C. 
is Methane... oe -- BS .. oe -. 48-0 
ric Propylene .. oe -. 465 .. oe -. 480 
ed Miheme 0 0 ett ORB we ls 
nd Ethylene .. ee oo 866... _ -- 38-7 
-3- Hydrogen .. ve ae ee on a a 
ld, Butylenes .. - po) EE se ws a 28 
2. Propane .. - a. tao - so 
~ Neither butadiene nor aromatic hydrocarbons were formed as products at 
- the temperatures quoted above and no hydrocarbon of molecular weight 


™ higher than that of butane was detected in the reaction products. Veiocity 
constants for the thermal decomposition rates at 600°-650° C. have been 
calculated. W. H. T. 
r. See also Abstract No. 440. 


le Analysis and Testing. 


514. DererminaTion oF CoMBUSTIBLE VAPOURS IN THE ATMOSPHERE. 
L. C. MeNair and H. C. Gull. Analyst, 1932, 57, 159. 
8 The apparatus embodies Haldane’s principle but is more portable. It 
. consists of two 100 ml. glass vessels, one for the sample of air and the other 
a a control vessel, both iramersed in a stirred water bath. The control vessel 
‘ is fitted with a stopcock opening to air and is connected with the sample 
> vessel by a water-filled manometer. The lower end of the sample vessel is 
fitted with inlet tube and stopcock and at the top with outlet tube and cock. 
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The vessel is attached to a double branched graduated burette, one brane, 
of 5-5 ml. (in 0-1 ml.) and the other of 1 ml. (in 0-01 ml.), while a three-way tap 
at the lower end of the double burette allows either section to be connected 
independently with a reservoir (Hg. or H,O). The combustion means is, 
separate entity connected with the upper end of the sample vessel by 4 
ground glass joint. It consists of an insulated stopper (kept in place by two 
springs) carrying a glass rod with a hooked end for the support of a platinum 
filament, by means of which the inflammable vapour in the sample vessel js 
burned to CO, and H,O. The vessel is filled with the gas sample, the liquid 
levels in the ‘burette “adjusted and noted, and all taps then closed. The 
filament is made incandescent for five minutes by means of a current from 4 
battery, after which the current is stopped and the apparatus is allowed to 
cool. The liquid level in the burettes is readjusted in order to bring the 
liquid levels in the manometer back to equality and the contraction in volume 
measured. W. H. T. 


515. PREPARATION OF PuRE ETHANE, METHANE AND HYDROGEN, AND THE 
ANALYSIS OF THEIR Mixtures. W. E. MacGillivray. J.C.S., 1932, 
135, 941. 

The explosion method is found to be satisfactory for the analysis of a 
mixture containing two pure hydrocarbons, provided that certain precautions 
be taken. For mixtures containing hydrogen in addition, the oxidation oj 
this gas with palladium-black, followed by the explosion of the remaining 
hydrocarbons, affords a rapid and accurate method of analysis. —Two methods 
are given for the purification of ethane and methane, one involving fractional 
distillation of the liquefied gas. The fractionation column is described and 
its adaptation for the analysis of large samples of complex hydrocarbon gas 
mixtures is explained. A description is given of the purification of hydrogen 
by means of silica gel. W. H. T. 


516. New Tyres or Survace Tension Meter. K. Grant. J.Sci. Instr. 
1932, 9, 108-109. 


Two surface tension meters are described in which the tension is balanced 
in one case by gravity, and the other by the elastic torque in a wire. Chief 
field of utility is for detection and measurement of changes in surface tension 
in liquids due to temperature, contamination, films of other liquids and gases, 
ete. Instrument of the gravity type has been used for demonstration of 
monomolecular film formation of a fatty acid on water. 8. T. M. 


517. Tuermat Properties or Perroteum Distimiates. W. H. Bahilke 
and W. B. Kay. Ind. Eng. Chem., 1932, 24, 291. 


The P-V-T relationships of two light petroleum fractions (a commercial 
gasoline and a narrow boiling range naphtha) have been determined using a 
modification of Young’s apparatus. The experiments were carried out 
over a wide range of conditions, extending from near atmospheric pressure 
to well beyond the critical region. Comparison of the complete P-V-T 
data on the two mixtures has been made with the properties of pure hydro- 
carbons, methods of correlation being indicated. It is shown that the 
P-V-T relationships of petroleum hydrocarbon mixtures are similar in all 
respects to those of binary mixtures previously investigated. From the data 
given, the thermal properties of one of the mixtures has been calculated 
thermodynamically, using an equation of state developed for the superheated 
vapour region. By the combination of the calculated properties with pre- 
viously published data on the specific heat of the liquid and vapour at atmo- 
spheric pressure, a total heat temperature chart is given. W. H. T. 
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518. DeTERMINATION OF THE SpeciFic Gravity or Fats, Orts AND WAXEs. 
M. A. Rakusin. Petr. Zeit., 24.2.32, 28 (8). Asphalt u. Strassenbau, 
(2), 3-4. 

The pyknometer, described is a modification of Gintl’s apparatus, which 
js easily cleaned and obviates the loss of the sample. It consists of a straight 
piece of tube, the lower end of which sits in a glass housing and the upper 
end being fitted with a glass cover plate. The whole vessel is fitted into a 
meta! stand equipped with a vertical screw, whereby the cover plate can be 
clamped down to prevent leakage of the sample. 

A second apparatus is also dealt with, which consists of a wide-necked, 
stoppered and graduated cylinder. The method of operation is to weigh 
the cylinder containing a known volume of liquid (alcohol), together with 
the stopper ; pieces of the sample are then placed in the cylinder and sink 
in the liquid. The apparatus is weighed again and the sp. gr. calculated. 

W. 8. E. C. 


519. Renarex Co, Inpicator. Instr. World, 1932, 4, 231-232. 


The apparatus described in the Instr. World, October, 1930, has been re- 
designed so as to embody in one apparatus the leading features of the previous 
land and marine type instruments. 

The measuring principles of the apparatus utilise the most characteristic 
property of the flue gas—viz., its greater sp. gr. in comparison with air. 











The flue gas is drawn into the gas chamber which contains a disc, the 
spindle of which is driven directly on the shaft of an electric motor. This 
dise carries on one side vanes which act as a suction fan drawing the gas 
into the chamber, and on the other side radial driving vanes which give the 
gas a rotary motion after it has passed through an annular slot into the 
measuring compartment of the chamber. 

The stream of air entering the measuring chamber imparts a definite 
torque to the spindle of the measuring wheel. 

A second exactly similar impeller chamber is mounted in conjunction 
with the first, its fan being driven at the same speed but in the opposite 
sense to the first fan. Air is drawn through this system, thus opposing 
torques proportional to the sp. gr. of the flue gas and air are imparted to 
the spindles of the two measuring wheels. The two spindles are connected 
by a link mechanism consisting cf two one-armed levers of equal length 
connected by a rod which is somewhat shorter than the distance between 
the axes of the two measuring spindles. 

When the torques on the spindles are equal—i.e., when the sp. gr. of the 
gases in both chambers are equal—the levers take up such a position that 
their effective lengths are equal. When, however, the gases are dissimilar 
the levers take up a position in which their effective lengths correspond to 
the torques on the spindles, so that the system is in equilibrium. The indica- 
tions are given by a pointer mounted on the spindle of the air system. 

The flue gases entering the impeller chamber are filtered and a continuous 
supply of fresh samples of gas is drawn through the apparatus. The air and 
gas entering their chambers are reduced to equal temperature, and are both 
saturated with water vapour. 

Simultaneously with the visible indication, the CO, content can be recorded 
on a circular chart. 

It is claimed that the apparatus can also be used for checking the compo- 
sition of gaseous products—e.g., measuring hydrogen-nitrogen mixtures, 
SO, gas mixtures—and also for determining the ammonium content in air, 
the sp. gr. of gas mixtures, etc. M. M. L. 
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520. Composition or Srraicut-Run PENNSYLVANIAN GASOLINE, [| To find 
Desion or Fractionatine Equipment. M. R. Fenske, D. Quiggle les W 
and C. O. Tongberg. Ind. Eng. Chem., 1932, 24, 408. 4 “> 

For the purpose of studying the composition and knock properties variation. 
straight-run Pennsylvanian gasoline, two packed metal fractionating columns ve 
were constructed : one 27 ft. long, 3 in. dia. and 13 gals. capacity, and the The ins 
other 52 ft. long, } in. dia. and 1-5 gals. capacity. The essential featuns 

in the design of these columns were, adiabatic operation, controlled refiuy, 

and high efficiency with a large throughput and a minimum of liquid hold 

up in the column, the operation being very simple. In order to test th § where § 

efficiency of the columns, diisobutylene, which was known to consist of two § T = time 

isomeric olefines, was fractionated. No difficulty was experienced in separ. This e3 
ating the two isomers boiling 3-3°C. apart in one fractionation, and the § measurins 


results indicate what may be expected when separating petroleum hydro. Since t 


carbons. W. H. T. highest t 
greater t 

. temperat' 
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521. ReLaTion BETWEEN CHEMICAL CoNSTITUTION AND Knock or Fvets. way tres 
A. W. Schmidt. Petr. Zeit., 1932, 28 (10). Motrenbetrieb 3 (2-4). poo ag 

In the work described, tests were carried out with Russian benzine from Equati 


Grosny of sp. gr. -741/15 to which 10% of an antiknock medium was added. 9 various | 
The results obtained for the compression ratio and benzole value showed that ff the true 
heavier radicles present in the molecule exerted an increased effect on the 9 and inde 
antiknock value. The combination of methyl and amino groups also had a The vs 
favourable effect. Cyclohexanol and methy! cyclohexanol were found not a curve 
to vary on storage. Of the two types of unsaturated compounds, namely, cylinders 
the acyclic and cyclic series, e.g., methylpentene and cyclohexene these are of cyline 
good antiknock compounds, but they vary on ageing. With the normal It is « 
alcohols the compression ratio increases with the number of carbon chains, heat in t 
but not with the side chains. The antiknock value of naphthenes after changes 
hydrogenation is less than that of the aromatic hydrocarbons. The number 





of carbon atoms present in the carbon chain and the arrangement of the 523. G 
methyl group influence the antiknock value of the paraffin hydrocarbons, A brie 
while the reverse influence is experienced with alcohols with open chains. The . 
W. 8. E. C. 460 Ib./s 

° air and 

driven ¢ 

Engines. ion OA 

522. Derermmnation or Exnaust Heat in Inrernat Compustion arrange 
Enornes. L. R. Underwood. Engineering, 1932, 133, 63. case ter 
When measuring the efficiency of waste heat boilers recovering heat from the — 
the exhaust gases of internal combustion engines, it is usually revealed that pw ? 
the amount of heat transferred to the water is greater than the loss of heat br ate - 


from the exhaust gases, calculated from the fall of gas temperature through is to be 
the boiler. ; 
Tests were made by the author on a 13-h.p. oil engine, a specially designed yen 


calorimeter and thick shielded iron-constantan thermocouples being used to a on 
measure the heat transferred. 524. 2 

The same discrepancies were observed if the heat transfer was calculated oe 
on the following assumptions :—that (1) The specific heat of the exhaust The 
gases remains constant; (2) no condensation of the water vapour in the by Dr. 
exhaust takes place in the calorimeter ; (3) the exhaust temperature remains The | 
constant ; (4) the exhaust gas velocity remains constant. to mov 


into op 
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To find whether the mean temperature obtained from the thick thermo- 
couples was the true mean, thin platinum-rhodium couples in conjunction 
with a commutator system were used to obtain the cyclic temperature 
variation. The mean temperature obtained from the above observations 
agreed very well with that obtained from the thick thermocouples. 

The instantaneous heat in the exhaust is shown to be given by :— 


Has [*w 0a shun ddsnbeldlvesteeexdaosuel wall 
Oo 


where s = specific heat; w = gas velocity; §=— temperature of gas; 
T = time duration of the cycle. 

This expression cannot be evaluated owing to the practical difficulty of 
measuring the cyclic variations of “ w.”’ 

Since the maximum rate of flow of the exhaust gases is coincident with the 
highest temperature, it is clear that the true heat in the exhaust will be 
greater than that calculated from the mean rate of flow and the mean 
temperature. The ratio of the true heat to the calculated heat will be 
constant for any one point in the exhaust pipe for any one load, but may 
vary from point to point along the pipe and from load to load. This ratio is 
very important and cannot be directly determined, but the following investi- 
gation is an indirect method of establishing a relation. 

Equation (1) was applied to various points along the exhaust pipe at 
various loadings. From the results obtained, it was shown that the ratio of 
the true heat to the calculated heat was a constant for a particular engine, 





and independent of the load and position along the pipe. 

The value of this constant for a single-cylinder engine was about 1-24, and 
a curve giving the relationship between the constant and the number of 
cylinders shows that the constant becomes very nearly unity if the number 
of cylinders is more than six. 

It is concluded that the discrepancy between the actual and calculated 
heat in the exhaust arises from the neglect to take into account the cyclical 
changes in the rate of flow and temperature of the exhaust gases. J. G. W. 
523. Gumsperson Diese, Encine. Aviation, 1932, 31, 195. 

A brief account with sectional drawing of a new Diesel aero engine. 

The engine is of nine-cylinder radial type with compression pressure of 
460 Ib./sq. in. Each cylinder has one valve in head which controls both inlet 
air and exhaust. The valve cam and fuel pump cam are integral, and are 
driven at one-eighth crank speed by intermediate gear, both cams having 
four lobes. The fuel pumps are operated by nine roller-type followers, so 
arranged that the pump stroke may be varied, and the oil is brought to crank- 
case temperature before injection. One of the most interesting features of 
the engine is the method of control. The pump stroke is varied by a manually 
operated lever, and by bringing this lever back beyond idling position the air 
valves are held open and compression totally released, thus introducing a 
“free wheel" which permits propellor to turn freely in a glide. The engine 
is to be offered in two sizes, viz., 185 and 240 h.p., weighing 510 and 540 Ib. 
respectively. The displacement of the smaller engine is 982 cu. in. and the 
fuel consumption 8} to 11} gal. per hour from cruising to maximum. 

2 C. H. 8. 
524. New Fvuet Insecrion System. Engineer, 1932, 158, 420-422. 


The article describes the construction and operation, and a technical report 
by Dr. Davies of the E.H. fuel pump for Diesel engines. 

The plunger and sleeve are driven from comparatively long stroke eccentrics 
to move in opposite directions, the ports being so arranged that they come 
into operation at or about the point of maximum velocity. This creates 4 
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wave which travels to the jet, and enables the pressure rise to be accom, 
plished in a fraction of a degree of the crank shaft movement. The pressyp 
is well above that needed for efficient spraying in the minimum period g 
time. The rise of pressure increases until a balance of flow and p| 
displacement is reached ; this pressure is continued until the termination o 
injection takes place. The latter is effected by a negative wave set up by th 
sudden release of pressure due to the uncovering of the release ports in th 
sleeve by an adjustable muff. This wave acts on a non-return valve placed 
close to the jet causing the former to close and at the same time withdrawing 
to a slight degree the fuel from the jet. 

The effect of speed is to alter only the amplitude of the wave, the angular 
period of pressure rise remaining unaltered. Thus there appears to be no 
practical limitation to the duration of injection period or the speed of 
revolution. 

Diagrams are given showing the construction of the pump which can be 
operated in either direction and can be driven from either end. 

Dr. Davies’ report shows that the pump, tested on a Junkers single-cylinder, 
opposed-piston engine, type 1 H.K. 65, gave a better performance at lj 
speeds than the standard fuel system. The maximum B.M.E.P. was increased 
by 25%, and the fuel consumption improved by 6% at the engine’s maximum 
speed. Tables and curves showing the results of the tests at constant speed, 
and of those at maximum B.M.E.P. are given and analysed. J. M. F. 


525. MetHops or Usinc Fvers in ILC. Enomes. W. Helmor. 
E. P. 366,947, 3.2.32. Appl., 3.10.30. 

It has been proposed in E.P. 294,129 to shorten the delay period, thus 
reducing bumping, in C.I. engines by adding to the fuel oil a primer which 
explodes below the ignition temperature of the fuel oil. The author proposes 
to introduce the primer with the air, so that the fuel oil is injected into an 
inflammable medium inside the cylinder. Thus the amount of primer can be 
controlled, thus producing economy in its use as it is admitted only on those 
occasions when its use is most effective. J.M.F. 


526. Insecror Vatves. Hannoversche Maschinenbau A.-G. O. Basson 

and L. Schargovodsky. E.P. 367,227, 18.2.32. Appl., 7.4.31. 

The invention describes a method of connecting the nozzle member of 
a solid injection Diesel engine to the cylinder head to prevent distortion of the 
needle guide. The nozzle is so connected that the cylinder head can withdraw 
heat from it, and from the outer housing that surrounds the nozzle member. 
The outer housing is connected to the head by a loose flange and screws. 

Thus no part of the valve is subjected to stresses set up by heat or to bending 

stresses. J.M. F. 


527. Fue. Inzection Devices ror I.C. Enerves. D. Napier and Sons, 
W. H. Vigers and E. E. Chatterton. E.P. 368,173, 3.3.32. Appl. 25.6.31. 
Open type injector nozzles, if the fuel delivery is temporarily cut off, tend 
to allow the fuel to drain out into the engine. If this takes place, air will be 
forced through the nozzle into the fuel line and, when the pump is again 
brought into action, the engine will be sluggish in picking up and may in 
some cases fail entirely. 
To prevent this, the fuel is made to travel upwards before being injected 
downwards so as to provide a liquid trap. J.G.W. 


528. ComBustion CHAMBERS or Comp. Ian. Enatnes. R. A. Lister and 
A. F. Saunders. E.P. 368,346, 4.3.32. Appl. 4.12.30. 

The invention is concerned with comp. ign. engines having a cylindrical 

passage bored completely through the head to contain removable members. 
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The detachable members incorporate two cavities, connected with one 
another and with the interior of the cylinder by restricted passages. These 
two chambers provide substantially the whole of the clearance volume. By 
segregating the cavities, the increased compression ratio so provided will 
facilitate starting from cold. 

So that carbon deposits shall not impair the functioning of the valve 
which separates the two cavities, the valve is arranged to be spring-loaded 
and to twist on its seat, thus exerting a scraping action. Since all the parts 
making up the combustion space are detachable, inspection and cleaning are 
greatly facilitated. 

The characteristics of the engine can be changed so that it will operate 
under conditions for which it was not primarily designed by replacing the 
detachable parts by others suitably modified in shape and size. J.G. W. 





529. Srartinc Means ror Comp. Ion. Enorves. R. A. Lister and A. F, 
Saunders. E.P. 368,347, 4.3.32. Appl. 4.12.30. 

This invention relates to engines having the combustion space made up of 
two interconnected cavities. 

The fuel is injected into that chamber which connects directly with the 
engine cylinder, whilst an igniter, for use when starting, is disposed in the 
other. 

By this means the igniter is out of the way of the fuel injection and, in 
consequence, has a greatly increased life. 








The arrangement may take the form of two substantially spherical chambers, 
one of these being connected to the interior of the cylinder by a restricted 
tangential passage. J.G. W. 

See also Abstracts Nos. 427, 463, 464. 


General. 


530. Errect or OxyGEN on Gaszous HypRoGEN SULPHIDE CORROSION OF 
Tank Street. J. M. Devine, C. J. Wilhelm and L. Schmidt. U.S. Bur. 
Min. Rept. Invest., 3160, Feb., 1932. 

A laboratory investigation of the corrosion of steel by hydrogen sulphide at 
low temperatures is described, with particular reference to the effect of the 
presence of various percentages of oxygen. 

Previous investigators have shown that H,S will only react with silver and 
mercury in the presence of moisture and oxygen. The embrittlement of steel 
drilling cables in the presence of H,S is attributed to the occlusion in the steel 
of hydrogen formed by the reaction of H,S on iron. It has been suggested 
that part of the corrosion trouble is due to the formation of H,SO, by 
oxidation of the H,S, but it is probable that in the presence of excess H,S 
the SO, would react with the H,S: 2H,S+SO,—38+2H,0. It is agreed, 
however, that H,SO, can be formed by oxidation of H,S corrosion products, 
if the corroded steel is removed from contact with H,S. The corrosion of 
cast iron pipelines carrying water that contained dissolved H,S may be due 
to (1) Electrolysis between the metal and iron sulphide of free sulphur at the 
surface ; (2) precipitation of iron sulphide which decreases the metal and iron 
concentration sufficiently to accelerate the corrosion ; or (3) increase of acidity. 
Investigators are not in agreement as to whether corrosion in general is due 
to direct chemical action of nascent sulphur or to electrolyptic action. 

A complete description of the test apparatus for examining the corrosion of 
tank steel by H,S and its operation is given. The following factors were 
considered of major importance: (1) Percentage of oxygen in the gas; 
(2) percentage of H,S in the gas; (3) duration of exposure of the metal ; 
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(4) humidity of the gas; (5) temperature of the gas; (6) pressure of th, 
gas; (7) rate of flow of the gas; (8) surface condition of the metal at t, 
start of a test. 

The first three factors were varied and the remainder kept constant. Natunj 
gas flows from a storage cylinder and is dried through CaCl,. Oxygen i 
introduced into the gas stream and the mixture passed into the HS generating 
chamber. The sour gas is conducted through the corrosion chamber in which 
@ piece of commercial copper bearing tank plate is immersed. 

From the tests it was concluded that: (1) The presence of oxygen jg 
necessary to cause corrosion ; (2) the oxygen-H,S ratio is the most important 
factor affecting the magnitude of the corrosion. When this is approx. 114 
maximum corrosion results ; (3) gases of low H,S content are more active in 
producing corrosion in the presence of a small amount of oxygen than ap 
gases containing a relatively large amount of H,S. It is found that 0.025% 
(16 grains per cu. ft.) of HS is the lower limit for producing severe corrosion 
at atmospheric pressure; (4) corrosion proceeds proportionally with time, 
denoting that the scale formed on the metal is of a non-protective character ; 
(5) in reducing corrosion in the field, elimination of oxygen from the system 
should be effected where possible. Cc. L. G. 


Coal and Shale. 
531. AvusTRALIAN SHaLte Or. Chem. Trade J., 1932, 90, 332. 

Considerable quantities of crude shale oil are now being produced at 
Newnes, N.S.W. The oil is believed to have had a good reception among 
Sydney manufacturers. Nine tons have been ordered by a paint manu- 
facturing firm, after extensive tests, while the Australia Gaslight Co. has 
ordered 250 tons for tests as to its possibilities. The production of petrol 
is in progress as a result of favourable laboratory tests and the National 
Yoads and Motorists Association and other automobile organisations will be 
asked to make tests. The Government is stated to be favourably disposed 
towards the undertaking and to be prepared to give generous assistance to the 
project. C. L. G. 


532. Distinnation or Marertats Contarstnc Hyprocarsons. C. T. 
Greenstreet. E.P. 362,424, 30.11.31. Appl., 2.7.30. 

Distillates are produced by the heating of an intimate mixture of a mineral 
oil, having a boiling point about 200° C., with a finely-divided coal or similar 
material. High yields of pressure distillate are obtained, which are free from 
the objectionable substances occurring in distillates from the usual low 
temperature process. H. C. R. 


533. Gasiryinc Fivety Divipep Fvuets. F. Herzberg. E.P. 367,363, 
17.2.32. Appl., 17.11.30. 

A description is given of a process of gasifying finely divided solid or liquid 
fuels in the form of dust, spray or mist. The fuel is gasified in a continuous 
operation, with or without the addition of steam, in a chamber heated 
externally by heating flues. If required, the fuel is also partially burnt in order 
to furnish the heat needed by the flues, so that only gas and ash leave the oven. 

W. H. T. 
534. Disticiine anp Gasiryrine CarBonaceous Materiats UNDERGROUND. 
H. Wade. Assr. to L. C. Karrick. E.P. 368,326, 29.2.32. Appl., 28.11.30. 

Shafts are driven through the carbonaceous strata and the latter disrupted 
from the sides and roofs so that the enlarged shafts so formed are substantially 
full of broken material. Hot gases are then passed through the broken mass 
and the gaseous products collected. W. H. T. 
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Geology. 


535. Bryson Om Fretp, Jack Country, Texas. J. P. Bowen and J. F. 
Gibbs. Bull. Amer. Assoc. Petr. Geol., 1932, 16, 179-188. 


Discovered in 1928, this field produces from the Strawn formation of 
Pensylvanian age. The oil accumulation is related to lenticular sands folded 
into small anticlinal noses in a north-west dipping monocline, dipping at 
45ft. to the mile, It is estimated to produce 7500 bris. per acre from 
1300 acres. G. R. 


536. SrrucTURAL AND SrraticraPHic DeveLorpment or Sours PERMIAN 
Bastn, West Texas. R. L. Cannon and J. Cannon. Bull. Amer. Assoc. 
Petr. Geol., 1932, 18, 189-204. 

The Permian rocks of this region are differentiated by the various periods 
of deformation and the resulting unconformities during the down-warping 
of the basin. The thick limestone masses, usually explained as being due 
to a faunal-reef formation, are suggested to have been formed by the pre- 
cipitation of calcium and calcium-magnesium carbonates in shallow water. 
The structural features are flexures resulting from the down-warping of the 
more negative areas during the accumulation of the sediments. G. R. 


537. Earth Temperatures or Nortu-Cenrrat Texas. V. E. Barnes. 
Bull. Amer. Assoc. Petr. Geol., 1932, 16, 413-416. 

The general conditions affecting temperature gradients are discussed. 
It is considered that these are unaffected by chemical reactions within the 
sediments, nor are they in any case the results of warping on the old iso- 
thermal surfaces. The conductivity of the rocks is an important factor, and 
over the buried pre-Cambrian ridges the isothermal gradients are affected 
by the proximity of the more highly conducting rocks. It is considered likely 
that anticlinal conditions may affect the gradients because of the different 
conductivity of the rocks brought close to the surface. Vv. Cc. I. 


538. DisseminaTep Or In PLEIstoceNe WaTER Sanps or Corpus CHRISTI 
Area, Texas. W. A. Price. Bull. Amer. Assoc. Petr. Geol., 1932, 16, 
385-408. 

Small globules of an oily substance claimed to be true petroleum and to be 











comparable to the terpene of the shallow sands in the Gulf Coast, are found 
in a large number of water wells in San Patricia and Nueces. The water 
sands are quite shallow, the formations being probably Pleistocene, and the 
oil seems to be interspersed through the body of the sands as though it were 
indigenous to the formations in which they occur. It is considered that it is 
unlikely that the oil has migrated from lower source rocks and that all the 
facts seem to point to the conclusion that this is a case of oil formation of 
very recent date. Terpene vapour is associated with the natural gas of the 
area and it is suggested that this may be one stage in the production of crude 
petroleum. V.C. 1. 


539. Basis ror Derermininc Recovery, New 8. Texas. G. R. Pinkley. 
Oil Weekly, 11.4.32, 65 (4), 34. 

In consideration of the remarkable recovery from the Fayette-Yegua series 
in the Pettus Field, Bee County, and the Government Wells Field, Duval 
County, Texas, a detailed description of the old Calliham field is given. This 
Q 
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field is situated in McMullen County between the two fields previ 
mentioned. The discovery well was drilled in 1919, oil showing at 732 4, 
and strong gas at 862 ft. Development started in 1922, since when 49 smal 
oil producers have been completed, the present production being aboy 
60 bris. per day. 

Surface beds are uppermost Fayette or Jackson of Upper Eocene age. 
Production is from the top of the Caddell sands 200 ft. above the base of the 
Jackson, along a gentle easterly plunging nose with a reversed fault down. 
throwing along the western side. A deep test located on the crest would 
probably find production in the Yegua and Cook Mountain sands at about 
1000 and 1700 ft. respectively. C. E. H, 


540. Utrmmate Recovery rrom East Texas. J. S. Hudnall and G. w. 
Pirtle. Oil and Gas J., 28.4.32, 30 (50), 15-17. 


The Gladewater producing area of some 40,000 acres is subdivided into 
three zones, east, west and middle, making up 19, 42 and 39% of the total 
respectively. The sand thickness has been plotted and averaged to be 35 ft, 
in the east and west areas and 80 ft. in the middle. The saturation has als 
been determined from core samples in numerous instances, giving averages 
of 53% in the east, 31% in the west and 72% in the middle. It is recognised 
that these figures may be high by as much as 25%. The average porosity is 
computed to be 23%. The acreage per well varies, the average being 20 acres 
per well at the moment, but the writers predict this will eventually be reduced 
to 10 or even 5. Reservoir pressures average 1400 Ib. per sq. in. ; even so, 
low permeability in some parts necessitates pumping. Water-encroachment 
is almost negligible. The oil-gas ratio is low, and will probably be maintained 
for some time. The whole of the western area is underlain by water. 
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Assuming, from data obtained in the Powell and Wortham Pools, a 
recovery of 40%, and reducing the saturation figure by 25%, a total recovery 
of 705 millions brls is calculated for the area, giving an average of 17,000 bris. 
per acre. This is distributed approximately in the east, west and middle 
zones in the ration 2: 1 : 6. G. R. 


541. Lower Permian CoRRELATIONS IN CLEVELAND, McCLaIN AND 
Garvin Counties, Oxtanoma. R. H. Dott. Bull. Amer. Assoc. Petr. 
Geol., 1932, 16, 119-134. 


The Lower Permian in Garvin County is subdivided into eight units. The 
basal sandstone Unit 1 is correlated with the Stillwater Formation in McClain 
County (absent in Cleveland County). The shale Unit 2 above corresponds 
to the Wellington Formation. The main sandstone Units 3-6 are correlated 
with the Garber sandstone, and the upper shale Units 7 and 8 with the 
Hennessey shale. The correlation is based chiefly on lithological sequence 
with some marker beds. G. R. 


542. Micuican Srructrurat Bastin anp Irs RELATIONSHIP TO THE SvR- 
ROUNDING AREAS. G. W. Pirtle. Bull. Amer. Assoc. Petr. Geol., 1932, 
16, 145-152. 


This structural and sedimentary basin trends north-west—south-east, and 
probably originated in pre-Cambrian times. It is about 450 miles in diameter 
and its rocks dip centrewards at 30 ft. in the mile. Its history is closely 
associated with the Cincinnati, Kankakee and Winsconsin arches Folds 
within the basin persist in the north-west—south-east trend and are probably 
old trend lines in the basement rocks G, R. 
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343. Gzotocy or Musgecon Or Fretp, Mionican. R. B. Newcombe. 
Bull. Amer. Assoc. Petr. Geol., 1932, 16, 153-168. 


Discovered in 1927, this field produces from the porous limestones, Traverse, 
Dundee (?), Upper Monroe of Devonian age at depths of 1700 and 2000 ft. 
The structure is an anticline on the west of the Michigan Basin with a closure 
of 60 to 70 ft. The structure seems to disappear beneath the Silurian Salina 
gries, and this is explained as being due to the divergence of the Monroe- 
Salina section into the centre of the basin. G. R. 


544. Lower Puiocene ry Santa Marra District, Catirornta. W. W. 
Porter. Bull. Amer. Assoc. Petr. Geol., 1932, 16, 135-143. 

The Upper Miocene, Santa Margarita Formation lies uniformably on the 
Monterey Shale. It is mainly shale with diatomite and other local variations. 
The Pliocene, Sisquoc, above is over 1000 ft. thick, a diatomaceous shale with 
basal conglomerate, overlain by an upper ferruginous sandstone. In the 
Purissima Hills the upper half of the Harris Grade diatomite has been 
correlated as being Sisquoc and the lower Santa Margarita. The tremendous 
local variations of these Miocene-Pliocene formations is explained as being 
due to the local nature of the diastrophism, the area never having been 
uplifted or depressed as a single unit. The principal movement at the end of 
the Miocene was on the edge of the basin, causing marginal unconformity with 
continuous deposition in the central areas. G. R. 


545. SrrucrurRaL AND CommeERcIAL Ort Possrsitirizs of CENTRAL VALLEY 
Rector, Catrrornta. W. Stalder. Bull. Amer. Assoc. Petr. Geol., 
1932, 16, 361-371. 

This paper is a discussion of some of the broader structural features in the 

Sacremento and San Joaquin basins which may have a bearing on the regional 








vil accumulation. The Marysville Buttes consist of a thick mass of Cretaceous 
sediments intruded and up-arched by an igneous core. It is claimed that these 
Cretaceous beds are good source rocks and the flanks of the igneous intrusion 
may give rise to oil accumulation on an extensive scale. The Kettleman Hills 
and the Wheeler Ride are each claimed to lie on great bows or bends in the 
sedimentary series. These broad, plunging noses, aided by terrace structure, 
faults and lenticularity, afford favourable conditions for the accumulation 
of oil. The formations in each case are richly organic, and these regional 
conditions of structure appear to have played a dominant part in guiding the 
oil accumulation. V.C.L. 


546. Prorrr on SHattow Drimume. R. A. Jones. Oil Weekly, 2.5.32, 
65 (7), 35-38. 

The Dobrowolski Pool of Bexar County, South-west Texas, is described 
as an example of a very shallow field yielding paying production. 

The field was discovered in 1927, production being obtained at 600 ft. 
At present there are about 55 wells producing by pumping about 370 bris. 
daily. The producing layer is a very fine-grained sand about 12 ft. thick 
in the Navarro formation of the Upper Cretaceous. The surface clays, however, 
belong to the Midway formation of the Eocene. 

The structure is flat and trends north-east-south-west. It is characterised 
by a series of small north-easterly trending step faults downthrowing to the 
north-west. Possibilities of deeper production in the Taylor Marl, Austin 
Chalk and Edwards Limestone are promising, but so far these formations 
remain untested in this field. C. E. H. 
Q2 
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547. Penmeapitrry, Irs Measurement awp Vatue. C. M. Nevin. By 
Amer. Assoc. Petr. Geol., 1932, 16, 373-384. 

Attention is drawn to the importance of drawing a careful distinetic, 
between the two terms permeability and porosity, which, it is claimed, ay 
unrelated. The importance of studying permeability in oil recovery 5 
stressed. It is pointed out that experimental work on permeability give 
unsatisfactory results when oil or water is used, and the only suitable materia) 
to use is air. A standard experimental method is suggested, passing air y 
40 Ib. pressure through a standardised core of the sample to be tested. The 
conditions of flow should be governed to prevent turbulence in the capilliaries, 
The permeability of liquids is calculated from these experiments by assuming 
that it is inversely proportional to their viscosity compared with that of 
air. V.C L 551. DET! 
548. Loarations or GrounpD Water IN DeTermiIniInG HIppEN Geroogic Bull., 

Srrucrure. E. K. Soper. Bull. Amer. Assoc. Petr. Geol., 1932, 1g Various | 
335-360. ust share 

The general conditions of water in the crust of the earth are discussed, and — potent 
it is agreed that the main features of the water table are controlled by the ihe combin 
topography. Thus the anticlinal hills of the Torrence Oilfield and Sante Pp | nine each 
Springs show dome conditions in the water surface because of the topography. | ,iways giv 
Geological and topographical barriers of impervious rocks tend to dam back [and efforts 
the water and cause the level to rise. Buried ridges affect the water table and acreag 
considerably, and where these are anticlinal the water level may form a reliable | The rest 
clue to the position of the structure below, but the water-table bulges are | jiminates 
largely the expression of the presence of these ridges, not of the anticline J wells co’ 
itself. Generally the presence of water-table bulges should be regarded with }, relations 
suspicion as unreliable evidence of anticlinal conditions, so many other : 
factors play a part in determining the water surface. V.C.1. 


549. Rexation or Eartn TemPeratures To Geoxocic Structure. J. A. 
McCutchin. Oi Weekly, 25.3.32, 65 (2), 21. 

Following detailed temperature surveys in 40 oilfields in Oklahoma and 
Kansas, the relation of earth temperature to structure in the Dilworth Field, 
Kay County, Oklahoma, is described as a typical example. 

For temperature measurements 3 calibrated, maximum thermometers are 
lowered together into the well in a specially-constructed brass tube suspended 
on piano wire, which is wound on a small hand-operated spool mounted in 
a light frame. Readings are taken at 250 ft. intervals, and the average of all 
3 thermometer readings is recorded, an accuracy of 0-2° being obtained. 

The field consists of two highs in north-south alignment of familiar granite 
ridge type. Production on the south dome, where the survey was made, 
is from the Hoover, Endicott and Wilcox sands, and the Siliceous lime. 

The relation between isothermal surfaces and structure was most marked, 
readings from the first 1000 ft. being sufficient to locate the structure. Iso- 
thermal surfaces were also found to converge over the top of the dome. The 
results indicate the commercial possibility of this method for locating buried 
structure, bearing in mind that these tests have been made from completed 
wells in @ proven area. C. E. H. 


550. Raprum anp Hetium wv Perroteum-Bearine Srrata. K. Krejci- 
Graaf. Petr. Z., 6.5.32, 28 (14), 12-14. 


The radium content of various bottom waters from petroleum-bearing 
strata in oilfields in Heidelberg, Ucehta, Dagestan, Bibi-Eibat and Grozny 
is given, and the conclusion derived that this radium content is of the same 
magnitude, i.c., 0-38 x 10-"%, as that of most rocks in the earth's crust. 
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Ordinary water contains sulphate ions which cause radium, like barium, 
to be precipitated ; on the other hand, bottom waters are free from sulphates 
and can so maintain radium in solution. Radium and uranium accumulate 
in plant organisms, but the radium content is usually less than that of rocks, 
and is probably formed by decomposition of uranium. An oil well produces 








very ; 
y pi. about 0-2 gm. of radium/year. 

ateria| | Helium from petroleum and natural gas strata arises by emanation from 
air g¢ § mdio-active minerals in sediments or eruptions. W.S. E. C. 





uming Field Technology. 


551. DeTeRMINATION OF WELL Porentiats. H. Hardison. A.P.I. Prod. 
LOGIC Bull., No. 208, 1931, 168. 


4 

* 16 Various plans have been adopted in an attempt to give each operator his 
just share of pipe line outlet. The acreage plan was not considered equitable, 
1, and f the potential plan encouraged excessive and unnecessary development and 
Y the I the combination plan, although widely used, requires open flow tests to deter- 
te Fe | mine each well’s capacity. Such tests are expensive and wasteful and do not 
aphy. always give a true comparison of the relative capacity of wells to produce, 
back | and efforts have been directed towards more equitable methods of rating wells 
table fand acreage. 

liable | The restricted flow method has not proved completely equitable, but 
8 are Foliminates the necessity of flowing wells wide open. 

icline | Wells completed with the same size oil strings and tubing were found to have 
with J, relationship between rate of production through tubing and through both 
casing and tubing. A smooth average curve resulted from the plotting of the 
recorded results, and after readjustments the curve was adopted. For wells 
of high gas oil ratios another curve is drawn and used in connection with 
the tubing curve. When it is necessary to revise potentials it is only necessary 
to flow wells wide open through 3-in. tubing for 1} hours and determine the 
open values from the curve. 

The drop in formation pressure method has proved successful in the Yates 
field, although it is admitted that it is not scientifically correct. The 
potential production was shown to be a function of formation pressure and, 
pting the previous open flow test as equitable, the potentials were reduced 
in proportion to the decline in shut-in formation pressure at a predetermined 
tum. 

In the method proposed by Wilde and Moore the field is divided into units 
f equal area; of the total production 25% is distributed equally among 
various operators and the remaining 75% is distributed among the various 
its in proportion to their capacity to produce oil. Capacity allowances are 
termined from curves showing the relations between bottom-hole pressure 
production rate. L. V. W. C. 


ted 552. Engroy RELATIONSHIP BETWEEN Bortrom-HoLe Pressure, Back 

PressuRE AND Gas Facror. W. H. Osgood. Int. Petr. Tech., 1932, 

8, 585-589. 

The process of producing oil from a reservoir may be considered as occurring 
in two steps, first the oil and gas moves from its original location in the 
ing [reservoir into the well, and secondly the mixture moves from at or near the 
ny fbottom of the well to the surface. Although these two steps may be con- 
me —inuous throughout the course of the process, the pressure at any point to which 
the oil is moving must be lower than that from where the oil comes. As the 
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source of the major part of the gas accompanying the oil is the reservoir, th 
gas factor depends primarily upon the pressure relations of the first part of th 
process. The second part of the process, in addition to lifting the oil to th 
surface, serves to control the bottom-hole pressure or the lower pressure of 
the first part of the process. 

If the bottom of the well is taken as the point of intermediate pressuy 
dividing the process into the two steps, there result two pressure drops, and 
the only control that can be exercised is through the various resistances to 
flow which may occur. 

The most economical rate of flow of oil to the well is influenced by a 
critical differential pressure and an induced critical velocity. The problem 
is therefore to control the back pressure so that the gas escaping from the 
sand will carry the maximum amount of oil to the well. Thus the most §| displacemé 
efficient method of gas utilisation is one where the amount of gas moves § pressure P' 
with the oil so that the gas-oil ratio approaches as nearly as possible the § wable to 
amount of gas dissolved in the oil at the existing pressure, and also that th § except 
most efficient theoretical differential in pressure would be the one which gives | (4) the ™ 
a theoretically low gas-oil ratio. pressures 

The amount of back pressure will have a marked effect upon the flowing 
conditions of the well and all flowing wells should be produced under pressur | 554. Co% 
control based on actual field tests. Shinr 

A basic equation is given which states that the volume of gas required The cor 
to lift a barrel of oil varies directly as the specific gravity of the oil and the | gorrect m 
height of the lift. It also varies inversely as the back pressure is modified J that a rec 
by the ratio of the bottom-hole pressure to back pressure. The variables gait wate! 
in the equation have been plotted and an alignment chart prepared. serious !o 
The conclusions that can be drawn from this study are, firstly, that it is 





the differential pressure which controls the gas factor and that the minimum P age. 
gas factor occurs at the critical value of the back pressure. Secondly, it is of the col 
theoretically possible by the use of the equation or the alignment chart to well. T' 
work back from the known date of gas factor, lift, gravity and back pressure lyiny 
to find the bottom-hole pressure. L. V.W.C. He 
553. Borrom-Hote Pressure Inrerrretations. E. V. Foran. Oil and The fi 

Gas J., 21.4.32, 30 (49), 20. provided 


The bottom-hole pressure, when determined under conditions of shut-ingg them to 
equilibrium, may be considered as equal to the maximum reservoir pressure. 0% off 
Bottom-hole pressures determined while the wells are producing would serve ‘gether 
to indicate the productive ability of the wells under different known bottom.§ % ® P™ 
hole conditions. in the 

During the period of unrestricted production bottom-hole pressure wal by an uw) 
found to be not less than 1650 Ib./sq. in., corrected to a sub-sea level of 3300 ft.§ hole a | 
All pressure data throughout the field has been corrected to this level. Many and the 
of the pressure determinations indicate unmistakably that areas of abnormally§ adjustal 
lower pressure were developing in those portions of the field from which heavy 
withdrawals of oil prevailed. The entire pool was shut in in order to protec pipe is 
the undeveloped reserve against premature depletion of the reservoir energy. pumped 

The pool was reopened under restricted flow conditions, the quantity per- enough 
mitted being of a high order. It was found that those wells which had 
previously shown low pressures now showed a marked rise. This appeared hole it: 
to indicate that a condition of primary and secondary drainage prevail. 

The primary drainage may be considered as the drainage of the oil through} The! 
its normal path of least resistance at the nearest well, and whilst this is pre} >e imm 
ceeding with respect to individual wells there is a transfer of oil and gas from— ® reduc 
the sparsely-drilled areas to the more densely-drilled areas. 
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This condition of unrestricted flow still showed high inequalities of reservoir 

s existing in various parts of the pool, and a further curtailment was 
decided upon. This resulted in a more proportionate drainage throughout the 
feld as a whole, although a drop in pressure still persisted. This drop, however, 
was of an even lower magnitude than that obtained previously. In addition, 
the drainage from the densely-drilled areas was reduced, while new drainage 
became effective in the newly-drilled areas which were previously un- 
developed reserves. 


The data obtained in the East Texas Field to date would appear to 
indicate that : (1) the producing horizon is very sensitive to high differentials 
in reservoir pressure ; (2) the water head on the west side of the field is the 
2m the | principal natural agency tending to maintain reservoir pressures through 
displacement of the withdrawn contents; (3) the rapid decline in reservoir 

re prior to the period of restricted production indicates that water is 
unable to function properly as an agency of natural pressure maintenance 
at the | except under conditions of proportionate and restricted withdrawals ; 
(4) the inability of the average well to continue flowing when reservoir 
pressures fall below 800 to 900 Ib./sq. in. L. V. W. C. 











essur | 554. ConrTrot or Formation Pressures iv Rotary Dritiuine. R. R. 
Shinn. A.P.J. Prod. Bull., 1931, No. 208, 152. 
quired The conditions met with in the Lost Hills Field, California, are such that the 
id the | correct mud weight ranges from 105 to 120 Ib./cu. ft. at various depths and 
«ified that a reduction by as little as 2 Ib./cu. ft. will cause a substantial inflow of 
iables § salt water, whilst an increase of mud weight of as little as 2 Ib. will cause a 
_ _ ff serious loss of mud. 
4, Two general methods of sealing the formation have been devised. The 
first consists primarily of adjusting the gravity of the mud so that the weight 
of the column in the hole will create the correct pressure at the bottom of the 
ssurey Well. The second method consists of using a somewhat lighter mud and 
supplying an additional pressure at the surface to give the correct pressure 
| at the well bottom. 
| andl §=6The first method makes use of packing devices. Three control gates are 
provided, the upper and lower being provided with special rams which permit 
them to close around the drill pipe whilst the intermediate gate is used to 





ut-in 
sure[_ close off the hole when the drill pipe is out of the hole. This equipment, 
servil together with a blowout preventer, which rotates with the drill pipe, acts 


tom. 8 @ protective device. 

In the second method the space between the drill pipe and casing is closed 
was by an upper set of packers, and when running the drill string in or out of the 
" ft.§ hole a lower packer is used. The mud return passes through the flow line 
iany® and the desired back pressure is maintained on the outlets by means of 
ually adjustable flow beans and control of the rate of circulation. 
tou To compensate for the loss of drilling mud that takes place whilst the drill 
| pipe is being removed, a predetermined quantity of extra heavy mud is 
rey pumped into the drill-pipe immediately prior to pulling, and while pulling out 
a enough mud is pumped periodically into the casing to replace that swabbed 
red Out, plus the volume of the pipe. After running drill-pipe back into the 
, hole it may be necessary to restore circulation several stands off bottom. 
ugh The fluid level is continuously watched, and a slight rise while drilling should 
be immediately met by a slight increase of mud weight and a ‘a 4 fall by 
a reduction of mud weight. V. W.C. 
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555. Rorary Damiiuc Operations In Hicu-PressuneE Weis. T. 4. 
Mahler. A.P.J. Prod. Bull., 1931, No. 208, 155. 


In order to reduce the gas-oil ratios, it became necessary to re-enter ang 
repair two flowing wells in the Kettleman Hills Field. The pressure capacity 
of the valves and fittings installed was questionable and, as the casing pressures 
were 1150 and 1250 Ib./sq. in., it was not deemed advisable to subject them 
to more than the existing casing pressures. It was therefore necessary to ru 
in drill-pipe while they were producing and to pump mud or water to over. 
come gas and oil pressures. 

A length of 3} in. drill-pipe had been left in one of the wells, and it was 
decided to connect on to this with a string of 3in. flush-joint drill-pipe, 
This string was run in and pulled out through the packers several times under 
pressure, and after several attempts a connection was made to the 3} in. 
pipe. Circulation was then established to the bottom of the hole and water 
was pumped in until the well ceased to flow. Following this, a quantity of 
mud was pumped into the well to ensure all tendency to flow had been over. 
come. Later the whole of the drill-pipe was recovered. 

In the case of the other well connection was made to the top of the 3 in. 
tubing which had been left in the hole by 3 in. flush drill-pipe equipped with 
an overshot packer, and a simliar procedure was adopted to that used in the 
previous case. L. V. W. C. 


556. MeasurnEMENT or Borrom-Hote Pressures. 8. Gill. Oil Weekly, 
4.4.32, 66 (3), 27. 


A new apparatus which is capable of reading pressures at any point within 
the well consists of a continuous string of tubing } in. outside diameter and 
tx in. inside diameter, of sufficient length to reach the bottom of the hole and 
pliable enough to be wound on a special drum. At the lower end of the tubing 
check valves are placed to prevent the admission of fluid, together with a 
pressure-tight well for a maximum registering thermometer. At the surface 
the tubing is connected to a pressure gauge and to cylinders of hydrogen 
gas which supply the pressure for equalizing the pressure within the well. 

To take a reading, the tubing is run to the required depth and hydrogen 
is admitted to the tubing until the pressure is considerably higher than the 
expected reading. The gas supply is then shut off, and the excess gas in the 
tubing escapes through the check valves until equilibrium is established. 
The pressure is then read at the surface and a correction made for the 
weight of the hydrogen column within the tubing. The exact bottom-hole 
pressures may be calculated from the measured values by the used of formule 
quoted. L. V. W.C. 


557. RerREsSURING AND MAINTENANCE OF Pressures. E. V. Foran. 
A.P.I. Prod. Bull. No. 208m, 1931, 167. 


The underlying purpose of maintenance of reservoir pressure is for higher 
recoveries from the producing horizons than would otherwise be possible, 
and, in order to be most effective, pressure maintenance must be commenced 
in the early life of the pool. 

Maintenance of pressure may be accomplished through natural factors in 
fields where some form of proration exists, and by withdrawing oil in limited 
amounts water will be more easily controlled. 

Where well spacing is such that the wells do not readily interfere with each 
other’s drainage area, while reservoir pressures are reasonably high, little 
difficulty will be experienced in any pressure maintenance programme. 
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The reduction of high gas-oil ratios is a measurable factor of the maintenance 
of pressure and the elimination of high gas- -oil ratio wells is necessary in any 
programme for the maintenance of reservoir pressures. 

Where the pressure maintenance programmes is commenced late in the 
life of the pool a return of a portion of the gas produced from the pool is 
necessary, but it is generally recognised that only in rare cases can control 
be as successful as when the programme is started during the early life of 
the pool. 

The advantages of pressure maintenance may be summarised as follows : 
(1) Higher recoveries ; (2) low ultimate expense per barrel of oil; (3) greater 
stabilisation of production ; (4) actual conservation. L. V. W. C. 


558. CONTROL OF THE Properties or Damiinec Mup. L.C. Uren. A.P_I. 
Prod. Bull., 1931, No. 208, 147. 


The importance of ee the proper characteristics of drilling fluid 
is generally recognised. The character of the drilling fluid will have an effect 
on the efficient and prompt removal of the drill cuttings, plastering and sealing 
of the walls of the well, reduction of friction on the revolving drill pipe and 
cooling of the bit. By giving proper attention to the fluid, caving formations, 
crooked holes, etc., may be minimised. 

The use of heavy minerals has become necessary in many fields owing to the 
high pressures experienced, and fluid weighing as much as 110 lb./cu. ft. may 
be prepared by the addition of finely-divided silica to clay fluid without in- 











creasing the viscosity beyond permissible limits. 

The addition of processed bentonite will increase the colloidal properties 
of a mud and increase the tendency to gel, a desirable property in a fluid when 
the circulation is interrupted. 

The addition of certain chemical reagents has the effect of quickly increasing 
the viscosity, whilst the addition of others has the reverse effect. High 
viscosity is sometimes beneficial in promoting wall-building and sealing 
properties of the drilling fluid, whilst prompt reduction in viscosity is occasion- 
ally necessary in correcting a gas cut condition. 

Frequent testing of the circulating fluid is necessary if changes in density, 
viscosity and colloidal value are to be discovered. L. V. W. C. 


559. Propuction SxHoorinec wire Dume Suet. C. D. Buppett. Inst. 
Petr. Tech., 1932, 8, 618-620. 


Experiments over a long period with various shot methods have resulted 
in the adoption of a dump shell as the best suited device for introducing 
explosive into the wells of the Salt Creek Field. 

The regular 2 in. x 8 in. solidified nitroglycerine, broken into small pieces, 
was used on the first wells, but it was found that complete detonation of all 
the charge was not being obtained, due to the fact that most of the wells have 
large cavities and portions of the charge had a tendency to roll away from the 
main body. 

It was decided to run 4 in. x 8 in. pieces strung on a wire and loaded into 
the dump shell. The stringing keeps all the pieces in contact and assures 
complete detonation. 

These large shots were placed far enough below the shoe of the casing to 
allow bridging and considerable tamping on top of the bridge. This tamping 
extended for 200 to 300 ft. up the hole and the dump shot was placed at least 
50 ft. below the casing shoe as a protective measure for the casing. The 
shell is 9 ft. long and the bail attachment 24 in. long. L. V. W. C. 
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560. Pivucerse Back Jos CompteTrep wirh New Toot. Anon. Pety 
Eng. Apr., 1932, 3 (7), 28. 


A combination of plugging back, whip stocking and round reaming wer 
the operations required to plug back an old deep well to an upper producing 
sand in Oklahoma. 

The 8 in. casing was cemented up to a point above the new producing 
horizon, and a whipstock, on the end of which was a stabbing point to prevent 
it from turning during reaming operations, was landed. The whipstock was 
also equipped with an eccentric bowl just above the stabbing point so that, 
in the event of turning, the bowl would grip the casing. 

A specially designed round reamer was attached to the top of the whip. 
stock by means of two rivets and the reamer and whipstock were landed 
together. When drilling was commenced, the weight placed on top of the 
reamer was sufficient to shear the rivets and allow the reamer to slide down 
the whipstock and work against the 8 in. casing. The reamer cut an outlet 
in the 8 in. casing sufficiently large for the 7 in. string to pass through without 
difficulty. L. V. W.C. 


561. Evrecr or Size on THE PERFORMANCE oF Dritiine Brrs. R. A. 
Silent. Petr. Eng. Apr., 1932, 3 (7), 30. 

Owing to the large number of empirical variables which affect the per. 
formance of the bit, a real comparison of the relative qualities of bits is 
difficult. Among these variables are the changes of formation, the suitability 
of the bit to the formation, the pressure put upon the bit, etc. Of secondary 
consideration is the weight, quality and viscosity of the mud used, but the 





conditions vary so much that once the empirical conditions are examined 
an ordinary comparison of bit runs is of little value. 

A simple comparison may be made with fish-tail bits of various sizes. It 
will be seen that the probable wear on the bit of this type bears a direct ratio 
to the diameter of the hole cut, but that the bit maintenance cost increases 
as the square of the diameter. 

These conclusions may not be justified by reason of the fact that bits do 
not wear evenly across their cutting edge and that the first wear on bits occurs 
on their outer corners. If this is investigated further it will be seen that the 
bits should wear, before becoming out of gauge, directly proportional to 
their diameters. This is only one half the amount deduced previously, and it 
is probable that the real answer lies somewhere between these two figures. 

For disc and cone bits a safe rule may be deduced, similar to that for fish- 
tail bits. L. V. W. C. 




























562. Repvctne Sart Water Votume By Controt oF Epce WATER 
EncroacumMentT. H. B. Hill. A.P.J. Prod. Bull., No. 208, 1931, 169. 

Control methods have delayed the appearance of salt water in quantity 
in some of the Texas fields, and appreciably prolonged the flowing life of the 
wells. 

By permitting the producing formations to be flooded uniformly and by 
causing the water table to rise more or less regularly the wells can be plugged 
back or abandoned after the sand has become flooded. This will eliminate 
the necessity of lifting relatively large amounts of water. L. V. W. C. 


563. Werett-Dramime Prant. A. E. White. E.P. 361,181, 19.4.32. 


Release for gear ring on rotary table when making or breaking drill-pipe 
joints. 
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564. BoreEnOLe Apparatus. R. B. Wyle and E. A. Strause. E.P. 361,961, 
19.4.32. 


Fluid-operated jars for rotary drilling. 





565. BoreHoLe Apparatus. W. Triggs. E.P. 362,948, 19.4.32. 

A rotary well drilling machine equipped with device for locking the spider 
when making and breaking the drill string. 

566. Wetts. National Supply Corpn. E.P. 364,135, 19.4.32. 

Control head for wells comprising casing head containing an P< or 
packing ring. L. V. W. C. 
567. U.S. Patents on Dritiine APPARATUS AND METHODS. 

R. Cross. U.S.P. 1,847,864, 1.3.32. In the rotary system the drilling 
fluid is discharged into a receptacle on which pressure is maintained while 
the cuttings are being separated. 

L. 8S. Hamer. U.S.P. 1,847,717, 1.3.32. An attachment for draw works 
having @ drive shaft and connections to form a releasable driving connection 

0. C. Dunn. U.S.P. 1,847,295, 1.3.32. A gas or air lift method. 

A. E. Atkinson. U.S.P. 1,848,762, 8.3.32. A combined guide and reamer 
equipped with spaces to permit passage of fluid. 

F. J. Hinderliter. U.S.P. 1,848,128, 8.3.32. A fluted drill collar with 
cutting edges in the ribs. 

L. H. Keim. U.S.P. 1,848,351, 8.3.32. An automatic drilling control. 

W. A. Abegg. U.S.P. 1,848,404, 8.3.32. Reamer. 

J. A. Zublin and M. H. Roach. U.S.P. 1,848,453, 8.3.32. Core barrel 
with means for breaking off core. 

E. L. Odenbreit. U.S.P. 1,848,492, 8.3.32. Casing shoe and nipple 
designed to engage the formation seat and to extend into the rat hole 
respectively. 

H. R. Standlee. U.S.P. 1,848,500, 8.3.32. An oil saver with ratchet 
means for depressing the sleeve to compress the packing ring. 

R. C. Mason. U.S.P. 1,848,736, 8.3.32. A fluid operated pumping rig. 

L. B. Bridges. U.S.P. 1,849,067, 15.3.32. Joints for sucker rods. 

R. H. Jackson. U.S.P. 1,849,190, 15.3.32. Apparatus for cementing wells. 

M. L. Vallendor. U.S.P. 1,849,339, 15.3.32. Safety releasing joint for 
drill tubes. 

O. D. Nutter. U.S.P. 1,849,433, 15.3.32. Fishing spear. 

I. J. McCallough. U.S.P. 1,849,879, 15.3.32. Release of jar when a 
predetermined strain is put on to the tool. 

C. B. Kennedye. U.S.P. Re 18,434, 19.4.32. Rotary bit and reamers 
combined. 

H. B. Bradshaw. U.S.P. 1,854,175, 19.4.32. A deep well pump comprising 


two tubular members longitudinally movable with relation to each other and 
a gripping device on the outer member to retain the pump in any desired 


position. 
T. L. Lynch. U.S.P. 1,854,208, 19.4.32. A fluid operated device for 
noting deflection in a well. 
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W. L. Borough. U.S.P. 1,854,290, 19.4.32. A self-aligning pump adjuster 
consisting of a combination of a walking beam and a shaft mounted in blocks 
on the beam and equipped with a ball and socket joint. 

W. H. Makissull. U.S.P. 1,854,477, 19.4.32. An opening is cut in a tubing 
bleeder and is closed by means of a frangible plug. The plug is drilled gs 
that the inner end only is closed. 

O. A. Layne. U.S.P. 1,854,517, 19.4.32. A double tube well screen, the 
outlet having horizontal slots and inner vertically spaced perforations. The 
inner tube is held in position with respect to the outer by means of longitu. 
dinally spaced ribs. 

J. H. Wiggins. U.S.P. 1,854,534, 19.4.32. A pontoon roof for a storage 
tank, having a vertical wall of circular form made up of a number of flat or 
straight metal plates whose vertical edges are lapped and joined together. 

J. H. Wiggins. U.S.P. 1,854,535, 19.4.32. An expansible and contractible 
shoe for a tank floating roof, which is sustained by the roof and arranged in 
sliding engagement with the side wall with its lower edge submerged in the 
liquid in the tank. 

W. H. Cater. U.S.P. 1,855,337, 26.4.32. A method of protecting a 
drilling cable by means of a rubber shield. 

B. L. Peterson. U.S.P. 1,855,363, 26.4.32. A drilling tool joint. 

G. W. Miller. U.S.P. 1,855,484, 26.4.32. A combination of cable drilling 
bit and bailer. 

B. F. Kelley. U.S.P. 1,855,801, 26.4.32. An automatic cathead. 

C. E. Gallman, J. Harshaw and F. 8. Haire. U.S.P. 1,855,853, 26.4.32. A 
jar up rope knife. 

A. A. Lease and J. F. Peters. U.S.P. 1,856,220, 3.5.32. A means for 
measuring the orientation and deviation of a borehole. 

W. Sheldon. U.S.P. 1,856,229, 3.5.32. A well drill. 

W. V. Seifert. U.S.P. 1,856,437, 3.5.32. A rotary bit with head rotating 
about an axis oblique to the axis of rotation of the stem and cutters mounted 
on head rotating about an axis oblique to the axis of rotation of the head. 

P. Subkow. U.S.P. 1,856,891, 3.5.32. A gas lift method and apparatus. 

P. Subkow. U.S.P. 1,856,892, 3.5.32. Gas lift control by regulation of gas 
under pressure to an eductor tube as the static head in the well varies. 

J. D. Dixon. U.S.P. 1,857,101, 3.5.32. A casing head and blow out 
preventer. 

J. A. Hardcastle. U.S.P. 1,857,301, 10.5.32. A method for cementing 
wells consisting of a combination of an upper and a lower plunger with the 
casing. 

B. H. Scott and T. E. Ross. U.S.P. 1,857,405, 10.5.32. A deep well 
pump operated by a fluid motor. 

R. C. Baker. U.S.P. 1,857,616, 10.5.32. A hydraulic underreamer. 

E. E. Greve. U.S.P. 1,857,634, 10.5.32. An apparatus for automatically 
raising liquid from wells, comprising a fluid pressure pipe with outlets at 
different levels, automatically operating piston valves for controlling the 
discharge of the actuating fluid from the pipe, the weight of the column of 

liquid operating the valves. 
R. C. Baker. U.S.P. 1,858,215, 10.5.32. A cementing plug. L. V. W. C. 
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568. Cracktine or Ketrieman Hints Crupe. G. Eglioff and E. F. Nelson. 
Oil and Gas J., 31.3.32, 30 (46), 75. 


Two types of crude are produced in the Kettleman Hills field, one of high 
gravity (A.P.I.), which yields 86/90%, of straight-run gasoline, and the other 
of low gravity yielding 37/46% of straight run gasoline. The natural 
gas from the field usually contains about 83% of methane, 15% of other 
hydrocarbons lighter than pentane and 1% of pentane and higher hydro- 
carbons. The yield of gasoline obtainable is about 0-9 gals. per 1000 cu. ft. 
After removal of the gasoline content, the gas has a cal. val. of 1100 B.Th.U. 
per cu. ft., and represents about 92% by vol. of the gas treated. The daily 
production of natural gasoline from plants in the field has exceeded 
500,000 gals., but is at present about 400,000 gals., owing to restricted output. 
A sample of the low A.P.I. gravity crude was examined and found to have 
the following properties :—A.P.I. grav., 38-4°; sulphur, 0-26%; cold test 
below 0° F.; LB.P., 126° F.; 40% at 392° F.; 70% at 599° F. By atmo- 
spheric distillation the yields and properties of the gasolines obtainable are :— 








E.P. of gasoline, ° F. a oe .. 876 400 425 
20% distilling over at °F. .. ea -. 196 202 212 
A.P.I. grav. .. os - . . = 55-7° 544° 
Octane number on oe ee os & 60 56 
Yield in % .. - - es -- 37-2 40-9 46-6 


By cracking the crude at a pressure of 350 Ib. and at a temperature of 950° F, 
using the flashed residuum method the products obtained were :—Gasoline 
743% ; flashed residue, 19-1% ; gas and loss, 6-6%; gas yield, 408 cu. ft. 
per barrel. The properties of the gasoline were determined :—A.P.L., 
grav., 59°6°; 30% at 212°F.; E.P., 378° F.; octane No. 75. 

The residue obtained after removal of the straight-run gasoline of E.P. 
375° F. was also subjected to cracking under exactly the same conditions 
as those employed for the crude. The residue possessed the following 
properties :—A.P.I., grav. 28-3°; viscosity Furol at 77° F., 15 secs.; cold 
test, 30° F.; sulphur, 0-40%. The products obtained were :—Gasoline, 
586% (36-4% on crude basis); flashed residue, 31% ; gas and loss, 10-4%. 
The gasoline on testing was found to have an A.P.I. grav. of 59°8°; 30% at 
205° F.; E.P., 374° F.; sulphur, 0-11%; Octane No. 80. Blending the 
cracked gasoline from the residue with the straight-run gasoline gave a total 
yield of gasoline from the crude of 73-6%, and the Octane No. of the blend 
was 72. A higher yield of gasoline of superior anti-knock value but similar 
E.P. was thus obtained by direct cracking of the crude. R. A. E. 


569. Dexnypratmisec Emutsirrep Ons. R. C. Pollock, Assr. to Union 
Oil Co. U.S.P. 1,847,413, 1.3.32. Appl., 12.7.23. 


Emnulsified oils are passed in contact with a salt solution carrying readily 
absorbed negative ions for reacting with the emulsifying agent 7% a 
porous filtering medium composed of solid particles. w. 


See also Abstract No. 631. 
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570. Inpusrriat Uses ror Liquerrep Gases. G. R. Benz. Oil and 
Gas J., 7.4.32, 30 (47), 22. 

Butane is particularly adapted to heating operations requiring accurate 
control of temperature and atmosphere, owing to its uniform nature and to 
those processes requiring a sulphur-free atmosphere. It is also advantageous 
owing to the ease with which it can be automatically controlled, handled 
and stored, and to the absence of smoky and dirty working conditions, 
Many automotive parts manufacturers use butane for forging with radiant 
and diffusion flame burners, owing to the resulting absence of scale giving 
longer life, minimum of metal loss, and reduction of machinery costs and 
rejections. 

Butane is also successfully used for oven heating, and internal-combustion 
engines of the large stationary type are conveniently operated on butane, 
particularly where this fuel is available for heating purposes and where 
electrical rates are high. 

Butane has replaced city gas and gasoline in engine manufacturers’ plants 
for block testing and wearing in operations, the main advantages being low 
fuel cost, cooler and cleaner motors, improved idling, more thorough tests, 
quicker starting and smoother running. 

A recent development is the use of butane heaters in large fruit houses, 
The initial investment for a butane heating plant is much lower than for 
steam, while labour costs are considerably reduced. 

Butane is employed successfully for welding and cutting operations, brazing, 
soldering and spot annealing, particularly by automobile body manufacturers. 
A leading car maker employs butane for soldering, sweating, lithographing 
and other heating work, the uniform flame length and high flame temperature 
being important advantages. Further uses for butane are carburising in 
rotary and continuous furnaces, glass melting and annealing. 

Cc. L. G. 


571. Reortrication or Naturat Gas Conpensates (Pr. III.). I. N. 
Beall. Refiner, 1932, 11, 297-302. 


The objective is stated to resolve itself into the separation of two hydro- 
carbons on the assumption that more volatile compounds will be contained 
in the distillate and the less volatile in the residue. No separation is possible 
above the critical temperature, and therefore the operating pressure should 
be as low as is consistent with condensing facilities. The lowest volatility 
ratio is to be preferred from the viewpoint of the number of plates, but 
closer reflux temperature control is required for the same degree of separation. 
Equations are given for calculating the number of plates above and below 
the feed for isobutane-butane fractionation. 

Higher operating pressures are required for propane-isobutane separation 
than for isobutane-butane separation, but the fractionation is simpler. 

It is suggested that the distillate from the stabilisation of natural gasoline 
should be subjected to fractionation through four columns for the separation 
of ethane and propane, ethane, propane and isobutane from butane. Calcula- 
tions are given illustrating the column operating pressure required and the 
composition and amount of condensate and vapour from a particular column. 
B, C, A. 
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572. Pyrotysis or Propytene. Bataafsche Petr. Mij. E.P. 369,351, 
24.3.32. Appl., 21.2.31. 


Aromatic hydrocarbons and/or acetylene are prepared by the pyrogenetic 
decomposition of propylene or a gas containing 20% of propylene at a tempera- 
ture between 700 and 900° C. in an apparatus constructed of nickel-chromium- 

steel or of silica. W. 5S. E. C. 





















573. DEesvuLPHURISATION OF Gases. J, Y. Johnson, Assr. to I. G. Farbenind 
A.-G. E.P. 370,466, 5.4.32. Appl., 5.11.30. 


Gases containing more than 7 gms. of sulphur per cu. metre are desul- 
phurised by means of active carbon. The sulphur content is first reduced 
to less than 7 gms. per cu. metre (e.g., by the addition of est og gas) 
and then removed by catalytic action of the carbon. H. T. 


574. U.S. Patents on Gas Pyrorysis. 


F. E. Frey, J. A. Guyer and G. G. Oberfell. U.S.P. 1,847,238, 1.3.32. 
Heat treatment in two stages: (a) endothermic reaction yielding 35-50%, 
olefins ; (6) exothermic reaction yielding aromatics. 


F. E. Frey. U.S.P. 1,847,240, 1.3.32. High percentage conversion with 
the avoidance of the formation of fixed gases. 


L. 8. Gregory. U.S.P. 1,847,241, 1.3.32. A continuous process, variable 
according to the nature of the original gas. 


J. A. Guyer and F. E. Frey. U.S.P. 1,847,242, 1.3.32. Preheating before 





the entry of the gases into the reaction chamber. 


G. G. Oberfell and J. A. Guyer. U.S.P. 1,847,257, 1.3.32. Recycling of 
residual unaltered or uncondensible gas. 


G. G. Oberfell and F. E. Frey. U.S.P. 1,847,258, 1.3.32. As above, 
but raw and recycled gas are heated separately, the latter to a higher tempera- 
ture than that required for the former. 


G. G. Oberfell, J. A. Guyer and F. E. Frey. U.S.P. 1,847,259, 1.3.32. 
A multi-stage process, the first stage giving partial conversion of the raw gas 
only, recycle gas being dealt with in subsequent stages. 

M. Pier, W. Pungs and R. Wietzel. U.S.P. 1,851,726, 29.3.32. Conversion 


at normal or super-atmospheric pressure (up to 1000 atm.), using a catalyst 
(compounds of magnesium and glucinum) at 500°-900° C. W. H. T. 

























575. U.S. Parents on Naturat Gas. 


E. Urbain. U.S.P. 1,849,648, 15.3.32. Separation of natural gasoline 
from gas by means of activated carbon. The latter is heated and cooled 
indirectly and the temperature of adsorption is controlled. 

W. J. D. van Dyck and H. H. Radier. U.S.P. 1,851,607, 29.3.32. Pro- 
duction of natural gasoline by absorption in a low boiling liquid. 


J. M. Wadsworth. U.S.P. 1,851,743, 29.3.32. The vapour pressure of the 
absorbing oil enriched by gasoline vapours is utilised to build up any desired 
pressure in the distilling apparatus. W. H. T. 


See also Abstracts Nos, 628, 633-635, 640, 641, 
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576. Comparison BETWEEN A SYNTHETIC AND PeTRoLeuM Bevziyg. 
H. Koch and O. Horn. Brenn.-Chem., 1932, 18, 164-167. 


Large quantities of a synthetic benzine obtained from carbon monoxide 
and hydrogen and of a petroleum benzine (dapolin) were distilled into jg 
fractions, and the physical constants and content of unsaturated hydro. 
carbons were determined in the crude benzine and its fractions. The anti. 
knock values of the fractions were compared with two benzines, of Baky 
and Grosny origin, all of which were determined in an Armstrong motor, 

The relations between anti-knock value, b.pt., and content of unsaturated 
hydrocarbons are tabulated and elaborated by means of curves. The 
results show that although the distribution of olefines in the individual 
fractions is quite uniform, the decrease in the anti-knock value with increase 
in molecular weight is not so rapid as with synthetic benzine of which the 
higher fractions contain the least content of unsaturated hydrocarbons, 
The anti-knock value of dapolin is greater than that of synthetic benzine, 
although the content of olefines in dapolin is less with a greater mean b.pt. 
This is probably due to a difference in constitution of hydrocarbons in the 
benzine, and is confirmed by the fact that dapolin and its fractions have a 
much higher density than synthetic benzine. W. 8. E. C. 


577. PuospHorous Penroxipe as A REFINING AGENT FOR GASOLINE. 
B. Malisher. Petr. Z., 27.4.32, 28 (17), 7-10. 

The practical application of phosphorous pentoxide as a refining agent 
for gasoline is described. The quantity applied varies for the gasoline to 
be treated and amounts usually from 0-5 to 2% by weight of the untreated 
gasoline. The addition of certain substances, such as metallic halides (CuCl, 
or KCl), organic compounds, e.g., benzophenone or naphthenic acids, bitumen 
or blown asphalt in quantities amounting to 0-5% by wt. of the gasoline 
promote the refining action. However, organic oxygen compounds cannot 
be used for vapour-phase cracked gasolines but 3% of asphalt is the best 
admixture for the P,O,. The phosphorous pentoxide is added to the molten 
asphalt whilst stirring, and the mixture cooled and the powdered oxide and 
asphalt made into briquettes. 

For discontinuous refining treatment the requisite quantities of oxide 
and promoter are added to the cracked distillate in a still. The temperature 
required for the treatment is between 150 and 200°C. For vapour phase 
refining the gasoline vapours are passed into a rotating cylinder in which 
the phosphorous pentoxide and promoter are suspended in heavy oil and 
maintained at a temperature of 200-250°C. The refining action takes a 
few minutes, after which time the P ,O, separates as a liquid and the gasoline 
distillate obtained is colourless. A stirring device is required for the cylinder 
when very large quantities of gasoline are refined. 

It is claimed that the losses of gasoline refined by this process are very 
small and definitely less than those encountered in sulphuric acid methods. 
No sludge is formed and no neutralising of the gasoline is necessary. The 
gasoline contains a little hydrogen sulphide, which is removed by washing 
with water or alkali. The heavy product containing the used phosphorous 
pentoxide is washed with water, removed as phosphoric acid and utilised 
in the manufacture of phosphates. The residual products consist of colourless 
kerosine and yellow lubricating oil. The losses for vapour phase cracked 
gasoline are greater than those for pressure distillates. W. 8. E. C. 
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578. Soup InsecTION Motor Furets. G. Petty. Refiner, 1932, 11, 277-280. 


The characteristics of motor fuel have been governed largely by the require- 
ments of the carburettor, and for some time the use of mechanical injection 
has received attention. The new combination of :—{1) mechanical pump 
system similar in principle of operation to the electrical distributor; (2) 
manifold system either at atmospheric pressure or supercharged ; (3) throttle 
system controlling air-fuel ratio by simultaneously adjusting the amount of 
air and the stroke of the fuel pump is claimed to achieve the following results : 
(1) the fuel is metered positively to sections of the manifold adjoining the 
intake valve of the cylinder; (2) mechanical atomisation direct into the air 
stream; (3) peak power output increased from 10-15%; (4) the engine is 
more responsive ; (5) starting is improved owing to the mechanical atomisa- 
tion adjacent to the intake valve. Fuels of entirely different boiling charac- 
teristics may be made to give satisfactory performance as, for example, an 
aeroplane safety fuel of 323° I.B.P. and 397° F.B.P. Fuels subject to vapour 
lock also operate satisfactorily. B. C. A. 


579. New Gasourne Specrrications. C. O. Willson. Oil and Gas J., 
14.4.32, 30 (48), 16 

Proposed specifications for winter and summer gasolines have been approved 
by a committee of the Western Petroleum Refiners’ Association and are 
quoted in full. In addition to the usual tests, a maximum gum content 
by the copper dish method of 30 mgms. per 100 ml. is specified. The gasolines 
are divided into three grades depending on octane rating as determined in 
accordance with standard procedure on the C.F.R. engine or on the Ethyl 
8. 30 engine. The grades are defined as: (1) under 57 octane number ; 











(2) 57/65 octane number; (3) 65 octane number and above. R. A. E. 


580. Moron Fuver. E.G. E. Meyer. E.P. 369,731, 31.3.32. Appl., 3.3.31. 

The fuel consists of liquid hydrocarbon material plus small proportions 
of aldehyde and of a volatile basic material. The hydrocarbon contains 
only a small proportion of constituents boiling below 100° C. and has an end 
point as high as or above 250°C. The fuel may also contain a small propor- 


tion of ether. ww. a 
581. Moror Furexs. Bataafsche Petr. Mij. E.P. 370,287, 7.4.32. Appl., 
21.7.31. 


The manufacture of non-knocking motor fuels is described in which a 
small quantity of a metal compound of an organic compound of the general 
formula R—C—C=C—X 

I 

Ok x 
is added to benzine. X represents an OH or NH, group, and R represents 
an alkyl or aryl group or the rest of a cyclic radicle of which the C=O group 
and the carbon of the oxymethylene or amino-methylene group linked up 
to this C=O group form a part. Such compounds are the copper or ferric 
compounds of oxymethylene camphor or the copper compound of amino- 
methylene-acetone or of oxymethyleneacetophenone. W. 8S. E. C. 
582. Awnti-Knock Gasotinge. V. Voorhees, Assr. to Standard Oil Co. 

U.S.P. 1,848,681, 8.3.32. Appl., 15.12.28. 

Vapour phase cracked gasoline which has deteriorated in anti-knock 
value during storage may have its engine test value brought back to normal 
by non-cracking distillation (leaving 1% of residue). W. H. T. 

See also Abstracts Nos. 624 and 631-633. 
& 












ABSTRACTS. 









Kerosine. 














































583. InrivEeNnce or Types OF HyprocarRBons ON ILLUMINATING Powr, 
Oms. II. Danaild and V. Z.Stoenescu. Petr. Zeit., 27.4.32, 28 (17), 1-4. 


A series of synthetic lamp oils was prepared from Arbanasi extract to 
which known quantities of olefine and aromatic hydrocarbons were added, 
The effect of the additions of these hydrocarbons and of refining treatment 
with sulphuric acid, sulphur dioxide and floridin was investigated by 
determining the illuminating power in Hefner units after 1, 2, 3, 4 and 5 hours 
burning of the oil in the lamp described in Abs. 135. : 

The results are tabulated and show that the presence of aromatic hydro. 
carbons does not decrease the illuminating power of the burning oil, but has 
a good influence on the oil, since the illuminating power of the Arbanasi 
extract itself which contains practically no aromatic hydrocarbons is less 
than those of synthetic blends of the lamp oils with aromatic hydrocarbons. 
Beyond a certain maximum addition of aromatic hydrocarbons the illumin. 
ating power decreases. The deleterious components are asphaltic substances, 
and these must be removed in the refining treatment, but at the same time 
the aromatics already present in the crude oil must not be removed. 

In conclusion it must be noted that :—(1) In all the types of lamp oils 
investigated the illuminating power increases with the percentage addition 
of aromatic hydrocarbons to a maximum corresponding to an addition of 
from 30-35% of these ; (2) All lamp-oil extracts, i.e., oils free from olefin and 
aromatic hydrocarbons have a less illuminating power than those of unrefined 
and synthetic lamp oils containing aromatic hydrocarbons; (3) Lamp oils 
which have been refined with 1-5% and 3% of 98% H,SO, usually have a 
higher illuminating power, although they contain Jess aromatic hydrocarbons 
than the corresponding unrefined oil ; this is probably due to the separation 
of asphaltic substances in the acid refining; (4) Refining treatment with 
floridin, Trass or Akromite have very little influence on the illuminating 
power, since they neither remove large quantities of asphalt nor of aromatic 
and olefinic hydrocarbons. 

The occasional inferiority of Rumanian lamp oils is therefore not always 
attributed to a high content of aromatic hydrocarbons, but either to high 
content of tarry constituents or to the burning of the oil in unsuitable lamps. 

W. 8. E. C. 
584. Om Burner ror Heatine Sroves. Shell-Mex, Ltd. and A. W. 
Richardson. E.P. 369,196, 10.3.32. Appl. 10.9.30. 


The patent describes a wick fed oil heating stove having a central primary 
air channel and a heat radiating element consisting of wire mesh or gauze, 
which is heated by the flame for the purpose of emitting radiant heat. The 
radiating element is detachably mounted by such a method that the material 
is not under tension. A spreader is provided which supplies primary air at 
different heights in the flame zone. W. H. T. 





Lubricants and Wax. 


585. Viscostry InpEx AnD LuBricaTiInc Propiems. G. H. Davis, M. 
Lapeyrouse and E. W. Dean. Oil and Gas J., 31.3.32, 30 (46), 92. 
The article contains a compilation of the more useful data and charts on 
viseosity index. The original basis for the classification of lubricating oils 
according to viscosity index is reviewed. Since the original data was pre- 
pared, it has been found necessary to use a modified Ostwald viscometer for 
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determining viscosities of less than 50 secs. at 210° F., owing to the limita- 
tions in the accuracy of the Saybolt instrument. The revised data for series H 
and series L oils having viscosities ranging frorn 40 to 160 secs. at 210° F. is 
given in the form of a table. An alignment chart developed by Newell for 
estimating viseosity index and including viscosity determinations at 130° F. 
js shown. A graph is also presented showing Saybolt viscosities at 100° F. 
and 130° F. plotted against those at 210° F. for oils of equal viscosity index, 
at intervals of 20 points in viscosity index between 0 and 100. These coincide 
with typical indexes for oils from the following crudes : Gulf Coast 0, Peruvian 
20, Columbian 40, East Texas 60, Mid-Continent 80, Pennsylvania 100. 
Investigations by Blackwood and Richles in regard to cold weather starting 
indicate that the viscosity of oil in the crankcase must be less than 40,000 secs. 
Saybolt at the starting temperature. It is shown from the data of these 
investigators that for the oils of viscosity SAE No. 20 which they employed, 
the viscosity of each oil at 0° F. bears in general a relationship to viscosity 
index. The temperature at which the oil attains the limiting viscosity of 
40,000 secs. Saybolt is shown to be lower for an oil which has the highest 
viscosity index by comparing two of the oils used in the experiments. Viscosity 
curves indicate that when comparing oils of similar viscosity at 210° F. the 
oil with the lowest viscosity at starting temperature will spread most readily 
over the cylinder walls, whilst the engine is warming up, which is an important 
requisite for adequate lubrication. Viscosity index is also of value in indi- 
cating oil consumption. Recent investigations by the authors confirm the 
data of Davis and McAllister that for a given viscosity at 210° F. the volatility 
of ordinary lubricating oils decreases as viscosity index increases. The 
average relationship is shown graphically. Tests carried out on two oils of 








similar viscosity at 100° F. in two cars showed that at every car speed from 
30/60 m.p.h., the oil having the higher viscosity index gave the lower oil 
consumption. This is in keeping with Mougey’s theory on the relation of 
volatility and oil consumption. Other influences of viscosity index on 
lubrication problems are mentioned. R. A. E. 


586. Low Viscosrry Oms ror Moror Lusrication. C. T. Doman. Oil 
and Gas J., 31.3.32, 30 (46), 95 

Tests have been carried out to show the relation of oil viscosity to oil 
temperature and to power output, and of oil temperature to engine load. 
The engine used was a 6-cyl. series 15 Franklin air-cooled, bore 3} in., stroke 
4} in., coupled to a dynamometer, and no auxiliary cooling air was supplied 
apart from that supplied by the regular cooling fan. Oil temperatures were 
measured in the lead to the main bearing and tests run until constant readings 
obtained. The first tests were run at normal road load and engine speeds 
of 1000 to 3000 r.p.m. using oils SAE Nos. 30, 40, 50 and 60. In general 
temperatures for SAE 60 oil were 24/28° F. higher than when using SAE 30 
oil. It was then decided to make accurate measurements of power output 
with each oil. These tests showed a decrease in power and an increase in 
engine friction with increase in oil viscosity. The differences between SAE 60 
and SAE 30 oils were 2.2/4.5 h.p. depending on engine speed. Gasoline 
consumption was also higher when using the oils of higher viscosity. Since 
it was thought that the air cooled engine might be responsible for the high oil 
temperatures recorded (264/288° F. at 3000 r.p.m.), comparative teste were 
carried out (1) with engine fired at normal road load ; (2) with engine driven 
by dynamometer. Oil temperatures and max. cylinder wall temperatures 
were measured, but the differences in oil temperatures were not appreciable 
(6/32° F. depending on engine speed). An 8-cyl. water-cooled engine showed 
similar temperature differences. Troubles which may be caused by the use 
R2 















2144 ABSTRACTS. 
of too heavy an oil are lack of power, damage to wrist pins and pistons 
hard starting in cold weather, increased dilution, decreased economy, pre. 
mature bearing wear and over-loading of pump gears when engine is cold, 
The average driver will find SAE 40 satisfactory for fast summer driving, 
SAE 30 for mild winter driving and SAE 20 for use in extremely cold weather. 
Engines should be designed so that the temperature of the oil on very fast 
driving never exceeds 225/230° F. The data obtained during the tests jg 


587. EXPERIMENTS wits O1t-Testinc TransrorMERS. Typke. Erdél und 
Teer, 1932, 8, 170-172, 186-188. 


The importance of high-quality oil for use in transformers is stressed, ag 
not only the life of the oil-filling itself depends on the quality, but also that 
of the transformer. The important factors affecting the deterioration of 
an oil include the presence of oxygen, the temperature and the nature of the 
metals, lacquers and insulating materials present. The effect of the electric 
field is thought to be doubtful, although this probably hastens the deposition 
of insoluble sludge on the windings and lowers the heat conductivity. 

A discussion is given of the advantages and disadvantages of tests now in 
use. Most of these are, however, tests of short duration, and give only a 
measure of the initial deterioration. For this reason the A.E.G. has developed 
tests involving the use of a specially constructed transformer over periods 
of from about 1000 to 7000 hours. This transformer is a single-phase unit 
with a core consisting of about 5 kg. of iron sheeting. The primary circuit 
is supplied at about 220 volts and 50 cycles, the secondary winding developing 
some 6000 volts. The transformer is placed in a glass tank and shielded from 
light. The oil to be tested is introduced at room temperature, and not allowed 
to rise above about 95° C. in use. The conditions of test are as severe as any 
that should be met with in practice. The results obtained for acid-numbers 
and percentage of sludge (expressed as vol. or wt. %) after varying periods 
of use in the transformer, are compared with the values obtained by several 
other methods of evaluation, viz.: Tar Number (‘‘ Schiedsmethode "’), 
Tar Number after 600 hours heating, Copper Number (Baader) Hibl Iodine 
Number and Percentage Soluble in concentrated Sulphuric Acid. 

The tests were carried out on a number of Russian and American oils of 
different types, most of which met the V.D.E. specifications. It was found 
that the Tar Number (by either method) did not give results in agreement 
with those of the transformer tests, and the same applies to the Baader 
method and to the iodine number and sulphuric acid-absorption methods. 
The last two did not even give parallel results between themselves. 

The transformer methods is obviously too long and costly for general use. 
The use of any single method of evaluation must be viewed with caution. 
The A.E.G. require that all oils supplied shall meet all European specifications 
in regard to the deterioration test. It is regarded as at least essential that all 
oils shall meet the B.E.S.A. specification for Class B.—oils, sludge test not 
over 0.8. E. B. E. 


588. Free-WHeewinc Lusricants. 8. A. E. Lubricants Division. 
JS.A.E., 1932, 30, 49. 


The original classification of these lubricants has been modified. The 
following are the main characteristics. The properties are put down in the 
order: Number of the grade of Free-Wheel Transmission Lubricant : (1) Tem- 
perature above which it should be used; (2) min./max. Saybolt viscosity 
at 210° F.; (3) max. Saybolt viscosity at 100° F. or 130° F. ; (4) temperature 
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at which the lubricant shall not channel in service. Grade No. 80: 1,-15° F.; 
2, 42’/54"; 3, 100° F., 168’°/311" ; 4,-10° F. Grade No. 90: 1, +15° F.; 
9 74°/100 ; 3, 130° F., 345°’ /495” ; 4, 0° F. Grade No. 110: 1, +40° F.; 


2 140/230"; 3, 130°F., 1030/1590”; 4, +10° F. 

The classification limits the viscosity at 100° F. or 130° F. for denfiite 
increments of Saybolt viscosity at 210° F. between the limits of viscosity 
at the temperature of 210° F. 

Although these viscosity numbers make a classification in terms of viscosity 
and consistency only, the oils should be well-refined, and their viscosity 
should not be “ built up” by artificial means, and all fillers should be 
absent. 

This classification extends the source of supply and therefore provides 


more nearly universal distribution and availability of the lubricants. 
C. I. K. 





589. Specirications ror Luspricatinc Oms. J. P. Calderwood. Oil 
and Gas J., 31.3.32, 30 (46), 98. 


Difficulties encountered in former methods of purchase resulted in the use 
of specifications for all state institutions of Kansas. The first attempts 
were based on a careful study of the commercial grades of lubricants success- 
fully used. In order to include most commercial products the limits set 
were wide, making possible the submission of oils of questionable lubricating 
quality but low in price. Specifications were therefore tightened and necessi- 
tate special blending in order to comply with them. The full specifications 








adopted for oils of SAE aumbers 10/60 are quoted and include the following 
requirements: min. A.P.I. gravs., viscosity ranges at 130° F. and 210° F., 
max. N.P.A. colours, min. flash and fire points, max. carbon residue values 
and max. cold tests. Graphs and tables of the corresponding properties of 
blends of a Mid-Continent base oil and Mid-Continent neutral oil are given. 
The success of the scheme lies in accurate tests of each barrel of oil submitted 
under contract. This increases the cost of the oil by 5/10 cents. per gal., 
but experience has shown the method to be practical provided large quantities 
are used and only a small number of different grades are required. Changes 
in the character of lubricants and in mechanical equipment need to be care- 
fully watched when applying the scheme. R. A. E. 


590. Lusricatine Composition. 8S. Cabot. E.P. 369,197, 9.3.32. Appl., 
9.10.30. 


An improved lubricating composition of penetrative character and relatively 
low viscosity is described. It comprises a hydrocarbon lubricating oil of the 
paraffin, olefine or naphthene type containing at least 10 carbon atoms 
and polymers of the oil colloidally dispersed therein. A volatile solvent is 
added in an amount sufficient to reduce the viscosity of the resulting dispersion 
to below that of the oil in which the polymers are dispersed. W. #. T. 


591. Neorrauistnc Aciprry in Oms. C. L. Stokes. E.P. 369,412, 24.3.32. 
Appl., 30.3.31. 


A stream of acid oil is passed upwardly through magnesium oxide or 
hydroxide or lump brucite moistened with water until the reactive 
surfaces are reduced by the formation of soluble compounds. The flow of 
acid oil is then cut off and steam is passed through the magnesium oxide or 
hydroxide to remove the soluble compounds. W.S. E. C. 
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592. Puriryinec Miverat Ons. Standard Oil Dev. Co. E.P. 369,737, 
31.3.32. Appl., 12.3.31. Conv. (U.S.A.), 13.3.30. 


The process comprises the continuous counter-current treatment of mineral 
oil with a liquid solvent consisting of phenol (65-95% by wt.) and methy| 
alcohol. The mixture is settled, the oil layer separated from the solvent 
layer and the dissolved solvent removed from the separated oil. 

W. H. T. 


ABSTRACTS. 


593. U.S. Parents on Lusricatine Om. 


R. C. Pollock. U.S.P. 1,847,442, 1.3.32. Treatment of (acid treated) 
lubricating oil with an earth previously activated by means of alkali (NaOH) 
and/or sodium silicate. 

T. F. Ott. U.S.P. 1,847,623. 1.3.32. Treatment of lubricating oil with 
acid (40-90%), the viscosity of the oil being greater than 1000 secs. Say. 
at 100° F. 

M. Melamid. U.S.P. 1,847,778, 1.3.32. Treatment of oil at 30°C. by 
vigorous agitation with a powdered reagent. The reagent is prepared by 
impregnating 100 parts kieselguhr with 50 parts conc. concentrated sulphuric 
acid and drying at 110° C. 

L. D. Grisbaum. U.S.P. 1,848,124, 8.3.32. Apparatus for the purification 
of used lubricating oils. 

L. D. Grisbaum. U.S.P. 1.848.125, 8.3.32. Apparatus for the dehydration 
of used lubricating oil. 

W.S. Baylis. U.S.P. 1,849,653, 15.3.32. Treating oil first with a previously 
used adsorptive clay under high vacuum and then with fresh clay under 
high vacuum. After each mixing, steam blowing is carried out for the removal 
of volatile constituents. 

W. 8. Baylis. U.S.P. 1,849,654, 15.3.32. Used lubricating oil is purified 
by admixture with adsorptive material and then redistilled under high 
vacuum. 

G. Egloff. U.S.P. 1,850,869, 22.3.32. Production of lubricants form 
cracked residue by treatment with aluminium chloride. 

L. J. Ireland. U.S.P. 1,851,432, 29.3.32. Regeneration of used lubricating 
oil by agitation with acid clay, followed by controlled heating and air 
blowing. 

F. A. Howard. U.S.P. 1,851,580, 29.3.32. Production of white oils by 
treatment of heavier lubricating oils with hydrogen at high temperatures and 
pressures. The hydrogenated oil is subsequently refined with sulphuric 
acid. = * A 


594. U.S. Parents on Wax. 
H. O. Lindgren and K. G. Malm. U.S.P. 1,847,488, 1.3.32. Separation of 
wax from mineral oil by means of solvents and centrifuging. 


E. F. Burch. U.S.P. 1,848,054, 1.3.32. Filtering process for dewaxing 
vacuum-distilled wax distillates. 


C. J. Livingstone. U.S.P. 1,848,636, 8.3.32. Separation of commercially 
pure wax from mineral oils by means of solvents. W. H. T. 


See also Abstracts Nos. 636-638, 648, 650. 
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Fuel Oil. 


595. COMPARATIVE VaLvuEs or Heat tn Fuets. S. H. Viall. Chem. Met. 
Eng., 1932, 39, 234. 


The heat values of coal, oil and gas are set out in two composite charts, 
viz., coal and oil and coal and gas. They are based on the tangible factors 
of heat content, thermal efficiency and price, and afford a rapid means of 
comparing these fuels in thermal properties. G. R. N. 


596. Comparison or Furts. R. 8. McBride. Chem. Met. Eng., 1932, 30, 
184-190. 


The heat and power bill of American industry is analysed in a compre- 
hensive manner. Bituminous coal accounts for more than half the fuel 
used, namely, 565%. Natural gas and fuel oils contribute 17-:9% to the 
total. Purchased electrical energy is third with 11-7%. The choice of fuel 
used depends on a number of factors beside cost, ¢.g., cleanliness of plant and 
exact control of heating are of more importance in some industries so that 
gas or electricity are preferred to coal or oil. Since heating equipment can 
be fabricated to burn either oil or gas, advantage is being taken of this in 








many areas that are suitably placed with regard to these fuels. The handling 
of natural gas and electricity by public utility enterprises has resulted in a 
number of industries becoming purchasers of power rather than being 
generators of their own power. Coal, though showing a downward trend, is 
still the most economical for large central stations, particularly when used 
in powdered form. Minor solid fuels, such as anthracite, briquettes and coke 
are only in demand for special applications. The author gives a number of 
tables and diagrams to illustrate the trends in fuel and energy supplies in 
the United States for the past 70 years. G. R.N. 


597. Vetox Exrprosion Borers. Mar. Eng., 1932, 55, 125-127. 


An account of a very interesting new boiler, which, if the experimental 
results are borne out in service, may have profound influence on ship 
propulsion. The boiler is the result of work in connection with exhaust-gas 
turbines used for driving superchargers and as prime movers. 


Two different designs have been evolved, one known as the “ constant 
pressure"? type and the other the “explosion” type. In the former the 
combustion space is charged by a compressor worked from a flue gas-driven 
turbine, the fuel being boiler oil or pulverised fuel. In the explosion type, 
of which a cross section is given, the combustion chamber is charged from 
40 to 60 times per minute from a compressor, as in the former type, with an 
explosive mixture of fuel oil, or gas and air. The charge is ignited with all 
valves closed, and when combustion is complete, valves are opened and the 
hot gases pass through water-jacketed tubes, thus raising steam, subsequently 
passing on to drive the gas turbine. Superheaters are placed in the actual 
combustion space. 

The overall efficiency of the method appears to be very high, and the space 
required for an installation aboard ship is very moderate in eo with 
the conventional layout of ordinary boiler equipment. C. H. 8. 











Asphalts and Fluxes. 


598. Sotuste Aspuattire. I. J. Novak. E.P. 369,396, 24.3.32. Appl, 
20.3.31. 


A method is described for rendering commercial asphaltite (“ Gilsonite ") 
easily soluble in gasoline or benzole and for reducing its colloidal character. 
The asphaltite is heated in the absence of gasoline to a temperature of 
325-400° F. for at least half an hour so as to induce complete solubility 
in gasoline. W.8.E.C. 


599. Mastic AspHatt. W. G. Goldney. E.P. 370,070, 7.4.32. Appl, 
21.3.31. 

An apparatus is described for preparing asphaltic mastic in which the 
chamber comprises one or more rotatable drums each fitted with a worm 
conveyor. A stream of broken mastic is conveyed through the chamber in 
which it is heated to render it molten or nearly so. It is then discharged from 
the chamber into a pot in which it is heated sufficiently to maintain it in the 
molten condition, and if necessary stirred so that it can be drawn off as 
required for laying. W. H. f. 


See also Abstract No. 609. 


Special Products. 


600. Ernyt Atconot rrom Ernytene. G. F. Horsley and I.C. 1. E.P. 
369,216, 15.3.32. Appl., 15.12.30 and 15.9.31. 

The process is one of catalytic hydration in which the catalyst comprises 

a phosphate of cadmium, beryllium, zinc, aluminium, tin or lead. The 


reaction is carried out in the vapour phase under pressure at a temperature 
of 100°-300° C. W. H. T. 


601. Awntr-Rust Coatine Compostrions. W. W. Groves. E.P. 369,242, 
8.3.32. Appl., 8.11.30. 


A process is described for protecting metal surfaces against corrosion in 
which the surface to be protected is coated with a mixture of an aqueous 
bitumen dispersion prepared by mixing insoluble humic or lignic acid or an 
insoluble salt of either of these acids with linseed oil or varnish. 

W.S. E. C. 


602. ConDENSATION Propucts rrom Aromatic Hyprocarsons. J. Y. 
Johnson. E.P. 369,613, 17.3.32. Appl., 17.12.30. 


The aromatic hydrocarbons concerned are those in which any aliphatic 
side chains present contain only one carbon atom. These are heated toa 
temperature of 500-800° C. and passed over a catalyst consisting of one or more 
fusible metal oxides or salts which are difficult to reduce, e.g., thoria, cobalt 
oxide, magnesium or lithium carbonate, which are used in conjunction with 
pumice as a carrier and the reaction is carried out in the absence of free 
oxygen. W. 8. E. C. 
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603. OxrpaTION Propvuotrs or Pararrin Wax. Standard I.-G. Co., 
Assignees of R. T. Haslam. E.P. 369,852, 31.3.32. Appl., 8.8.31. 

The manufacture of fatty acids, anhydrides, aldehydes and ketones from 

ffin wax is described. 

A hydrocarbon oil is hydrogenated under a pressure of hydrogen in excess 
of 25 atm., and at a temperature of 600° F., and the hydrogenated wax- 
containing oil is blown with oxygen at a temperature of 350° F. under a 
reduced pressure. The reaction is accelerated by using a catalyst, ¢.g., 
stearates of manganese, zinc, aluminium, manganese dioxide, or potassium 
permanganate. W. S. E. C. 






604. CONVERSION oF OLEFINES INTO ALcoHots. Distiliers Co., Ltd., 
W. P. Joshua, H. M. Stanley and J. B. Dymock. E.P. 370,136, 7.4.32. 
Appl., 25.2.31. 

This patent relates to the conversion of olefines into alcohols and is specially 
but not exclusively applicable to the conversion of ethylene into ethyl alcohol 
by treatment with strong sulphuric acid. 

A mixture of olefines and water vapour is allowed to react in the vapour 
phase in the presence of a catalyst, e.g., Ag,SO,, with pumice serving as a 
carrier or surface extender to sulphuric acid (60-85%). The reaction is carried 
out at a temperature of 200° C. and at atmospheric or higher pressure. 

W.S. E. C. 








Refining and Refinery Plant. 


605. Sevective Fractionation. C. B. Faught. Refiner, 1932, 11, 272-273. 


The operation of a fractionating tower designed to secure products requiring 
only finishing treatment subsequent to distillation is discussed. In connec- 
tion with the removal of sulphur from sour crudes, the utilisation of metallic 
sodium was explored. Sodium at 350°-400° F. completely removes sulphur 
compounds, yielding sodium sulphide m. pt. 750° F. as reaction product, 
which is difficult to handle, being extremely hard. The gasoline obtained 
was free from gum and sulphur and did not require further treatment. On 
semi-plant scale it was found that the gasoline carried over a fine mixt. of 
sodium which only settles after long standing. A constant danger of explosion 
is present. It is concluded that sodium will entirely remove all the sulphur 
compounds in gasoline, but a commercial application has yet to be devised. 

B.C, A. 


606. Heat Transrers IN ConpENsERS. W. L. Badger, M. C. Rogers, H. W. 
Diamond. Oil and Gas J., 31.3.32, 30 (46), 100. 


In the design of condensers it is important to know the inside and outside 
surface areas of the condensing surface, in order to calculate the heat transfer 
coefficients. It is sometimes erroneously considered that increasing the 
outside area of a condenser section increases the condensing capacity. It is 
shown from a mathematical consideration of the fundamentals of heat 
transfer that such increase is often negligible, and that the effect of increasing 
the outside surface depends on the relative magnitude of the two film co- 
efficients of heat transfer involved. Experiments were carried out to deter- 
mine the magnitude of these film coefficients using (a) a finned single casting 
section of 8 sq. ft. of inside area and 16 sq. ft. of outside area, and (5) a section 
constructed of cast iron pipe and detachable return bends with a ratio of 
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outside to inside area of 1-6 for heavy naphtha and 2-1 for light naphtha 
The overall and film coefficients are tabulated. It is shown that these diff 
but slightly for pipe coil sections versus finned type, except with heay, 
naphtha runs where the pipe coil gives slightly higher coefficients. For light 
naphthas the overall coefficients from condensing vapours to water are of the 
order of 90 B.Th.U./hr./sq. ft. inside area/° F. and 50 B.Th.U. for heavy 
naphthas. C. L. G, 


607. Inpusrriat Heatinec spy Hor Om. A. B. McKechnie. Chem. Ma. 
Eng., 1932, 39, 218. 

Some of the basic requirements of indirect heating are : (a) Ample tempera. 
ture difference between heating medium and material heated ; (b) the heating 
medium must operate under low pressure for the purposes of safety, and must 
permit high rate of heat transfer ; (c) the heating equipment must be relatively 
free from fire hazards and other dangers and have a high overall thermal 
efficiency in utilising the primary source of heat. 

Hot oil circulation, in well-designed systems, meets these requirements, 
Hot oil circulated at 600° F. will heat materials up to between 300° and 550° F,, 
and at the point where the heat is utilised the pressure rarely exceeds 20 |b. 
The only unit where fire hazards is possible is the oil heater and this may be 
housed in a fireproof room isolated from the apparatus where heat is applied. 
The furnace efficiency of the oil heater compares favourably with the best 
results found in steam boiler practice for units of equivalent size (up to 
2,800,000 B.Th.U./hr.), and exceeds the actual efficiency which usually exists 
under direct firing methods. A graph is given of the heat transfer coefficients 
for circulating oil (extra heavy steel pipe). G. R.N. 


608. Inprrect Heatine wire Drenenyt. J. J. Grebe. Chem. Met. Eng., 
1932, 39, 213-216. 


The author discusses some of the principles of indirect heating in this 
paper. The advantages and disadvantages of steam and mercury as heat 
transfer agents are summarised and it is shown there is a temperature range, 
400° to 750° F., for which these materials are not suitable. Diphenyl type 
compounds are satisfactory for thermal operations in this range. An eutectic 
mixture of 26% diphenyl and 74% diphenyloxide has a m. pt. of 56° F., 
and since these compounds have approximately the same b. pt. this mixture 
is a suitable heat transfer agent. Flow diagrams of circulation systems using 
diphenyloxide (liquid and vapour) are given and described. The cost of 
diphenyloxide vapour is not more than twice the cost of steam for boilers 
furnishing over 1,000,000 B.Th.U./hr. under similar conditions of fuel and 
boiler capacity. The properties of the vapours of dipheny] and diphenyl. 
oxide are tabulated. A graph of the overall heat transfer coefficients between 
liquid diphenyloxide and condensing steam is included. G. R.N. 


609. Treatment or Acip Stupee. Rev. Petr., 9.4.32, (470), 437. 


Hamburger’s method for the recovery of acid sludge is shortly described. 
The sludge, obtained by treating petroleum products with sulphuric acid, is 
heated to 80°-100° C. under 30 lb. pressure and forms three layers, acid, 
bitumen and oil, which are then separated. The acid and the oil are then 
treated by known methods. The bitumen is heated to 150°C. in a retort 
and air, inert gases or flue gases heated to 170°-200° C. is blown through, 
and across the surface of the liquid. Acid vapours are given off. The resulting 
asphalt is suitable for the manufacture of acid-resisting paints, for insulation, 
roof felting, etc. G.R.N. 
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610. Conpensgr Corrosion. 8. 8. Shaffer and J. Pollock, Od and Gas J. 
31.3.32, 30 (40), 68. 

The present paper is a continuation of the paper on general refinery 
corrosion by B. Mead (Oil and Gas J., 7.12.27) and deals particularly with 
condensers. 

The factors affecting external and internal corrosion are outlined and 
the results of tests to show the effects of the type of water used, its tempera- 
ture and oxygen content and the position of the condenser in the installation, 
tabulated. It is shown that under the testing conditions, recirculating fresh 
water caused corrosion penetration of 0-0002 in./yr. of cast iron or steel tank, 
while bay water (part salt, part river water) caused 0-012 in./yr. penetration. 
The extent of the increased corrosion caused by high temperature and 
oxygen content of the water is indicated. The life of condenser equipment 
can be calculated from the rate of corrosion of strips of metal immersed in 
the condensers or from the iron content of the incoming and outgoing streams 
of distillate. Figures are given for the calculated life of condensers when 
used for naphtha, kerosine and light wax distillate and cracking stock from 
light West Texas crude and Reagan crude. 

Internal protection may be afforded by the addition of inhibiting substances, 
eg., 01% soln. of K ,Cr,0,, or sodium silicate soln. to give @ pq value of 11. 
A layer or emulsion of oil reduced corrosion by 80%. A thin layer of high- 
flash oil is the most economical means of reducing corrosion, while ensuring 











maximum submergence of coils will assist. For internal corrosion caused 
by acid conditions, lime, caustic soda, soda ash and ammonia are frequently 
used, ammonia being most readily applicable and giving a 75/80% reduction 
in corrosion in the cases examined. Caustic soda is liable to cause embrittle- 
ment of stills under heat if applied to the charging stocks. To reduce con- 
densing equipment corrosion it may be sprayed in a 10% solution into the 
vapour line ahead of the condenser. 

Metals of the 18-8 chromium nickel type show good resistance to corrosion, 
while cast iron is more resistant than steel. An alloy cast iron of the following 
composition has proved very effective —N,—12/15%, Cr.—3/4%, Cu—5/7%, 
Si—1-5%, carbon 3% and remainder iron. It is suggested that anyhydrous 
ammonia used in conjunction with cast iron equipment is more economical 
in the long run than special alloys. Cc. L. G. 
611. Liqum Fuen Burner. J. G. McKean and R. F. Jones. E.P. 369,224, 

16.3.32. Appl., 16.12.30. 
The fan casing of the plant is formed as one integral unit provided with 
means whereby the motor and pump spindles are centred in axial alignment. 
W. H. T. 
612. Tuermat Sarery Device. D. McIntosh. E.P. 369,367, 24.3.32. 
Appl, 3.3.31. 

An automatic temperature alarm is described in which contact wires slide 
frictionally through a tubular guide coaxially with a mercury tube. The 
wires are attached to the tube and electrically connected to a terminal fixed 
to a plate supporting the mercury tube. A second terminal is provided on 
the plate at its lower end from which which a wire extends into the lower 
end of the mercury tube. A graduated scale is placed on the plate for setting 
the slidable contact wire. W. H. T. 
613. Fracrionan Distmtation. Chemical and Metallurgical Corpn., 

J. W. Crabtree, S. B. Casson and G. C. Riley. E.P. 370,412, 31.3.32. 
Appl, 31.12.30. 

The patent deals with multi-stage column stills consisting of heated and 

unheated sections. In the former, liquid flowing downwards is partially 
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evaporated, while in the latter inlets are provided at top and bottom so tha; 
liquor flowing downwardly through the unheated section receives and cop. 
denses the vapours from the heated section. W. H.T, 


614. U.S. Parents on Rerivery PLant. 

E. G. Ragatz. U.S.P. 1,847,625, 1.3.32. High vacuum steam distill. 
tion, in which the steam is condensed at high temperature and relatively loy 
pressure. 

W. H. Bahlke. U.S.P. 1,847,858, 1.3.32. A method of distillation of jj 
for its separation into several finished products. Partial condensation and 
steam rectification are used. 

P. Subkow. U.S.P. 1,848,051, 1.3.32. High vacuum steam distillation 
with means for condensing the steam at the available cooling water tempera. 
ture. 

J. C. Ryder. U.S.P. 1,849,029, 8.3.32. Apparatus for the distillation oj 
heavy lubricants, with elimination of objectionable constituents formed by 
decomposition. 

H. Magnus. U.S.P. 1,849,496, 15.3.32. An apparatus for dehydrating 
and distilling aqueous crude oil and tars. 

C. R. Wagner. U.S.P. 1,850,429, 22.3.32. A vapour-liquid direct contact 
heat exchanger. 

L. C. Huff. U.S.P. 1,850,933, 22.3.32. A corrosion-resisting lining for 
receptacles (e.g., cracking plant). 

M. Gensecke. U.S.P. 1,851,093, 29.3.32. A method of distilling mineral 
oil. A mixture of the latter with water is heated under pressure and then 
injected into a vacuum still. 

M. H. Tuttle. U.S.P. 1,851,550, 29.3.32. Fractional vacuum distillation 
for the production of lubricating oil. 

M. H. Kotzebue. U.S.P. 1,851,849, 29.3.32. A distillation unit con- 
nected with an absorber system. We My 2 


See also Abstracts Nos. 577, 639 and 651. 
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Cracking. 


615. Gases Propucep rrom Crackine Or tn Vapour Puase (Part II.) 
M. B. Markovich and B. B. Pigulevski. Refiner, 1932, 11, 303-308. 


Containing work on the analysis of Blaugas, the determination of diviny| 
by the authors’ method of bromination was used. This consists of passing 
the gas through a solution of bromine in CCl, and chloroform at 0°C. The 
products of bromination are distilled at 0-15 atm. pressure in a water 
bath and the residue is considered as tetrabromide. Mono and polybromides 
are formed in addition to the tetrabromide. The hydrocarbons are regener- 
ated from the tetrabromide by zinc and alcohol. The regeneration of the 
tetrabromide cake thus effected gives an average of about 76% for divinyls, 
which is regarded as a minimum figure, the true value being regarded as 
between this value and that obtained by calculation based on the weight 
of the tetrabromide cake. The divinyl content obtained by the regeneration 
method varied from a minimum of 4-5% by volume of the gaseous fraction 
of average M.W. 44 to a maximum of 9-0% for the fraction of average M.W. 52. 
B. C. A, 
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616. Crackine or East Texas Crupge. A. W. Trusty and A. C. Holder. 


Refiner, 1982, 11, 269-271. 


Residuum from East Texas crude by reason of its high pour test requires 
cracking prior to disposal. Laboratory cracking tests have been conducted 
using an electrically heated cracker, operating at 8 ml./min. with an outlet 
temperature of 1080° F. and a pressure of less than 1 Ib. gauge. East Texas- 
Gregg county crude was distilled taking off ten overhead fractions ranging 
from heavy naphtha to heavy gaa oil, and were cracked separately. From 
cut No. 5, I.B.P. 396° F., F.B.P. 634° F., 28% of 410 E.P. gasoline octane 
No. 76 were obtained, whilst the heaviest cut No. 10, I.B.P. 270° F., and 
40% over at 668° F., produced 20% of 410 E.P. gasoline of octane No. 74. 
The anti-knock value decreases as the heavier fractions are cracked, and 
the knock rating of the gasoline produced from a paraffin fraction is poorer 
than that produced from cracking a naphthenic fraction. B.C. A. 





617. Furnace Desien ror Crackine Strut. J.N.Westsmith. Nat. Petr. 
News, 6.4.32, 24 (14), 31. 
The improved furnace is constructed with an air heater to which incoming 
air is passed back and forth before entering the combustion chamber. Com- 
bustion gases are conducted horizontally through the radiant heat zone to 





the back wall of the furnace, where a down-draught pulls them past the air 
heater to the convection zone. Here the gases come in contact with the 
bank of tubes, pass into the flue and out to the stack. The radiant tubes 
are supported at their ends by the side walls of the heater, and also by rollers 
that ride on intermediate parallel cross arches. The radiant tubes are thus 
protected from direct contact with the flames, and local over heating is 
obviated. This method of supporting these tubes is claimed to supercede 
the alleged unsatisfactory method of suspending the tubes from the roof 
or of supporting them on heat-resisting beams across the furnace. It also 
allows the use of long tubes in the radiant zone through ability to keep the 
span between successive supports well within the safe limit. The roller 
supports allow of full lateral freedom, and thus eliminate the stresses other- 
wise produced by expansion of the tubes. H. G. 


618. IncrEastnc Butane VatvuEes THroven Rerormine Units. W. A. 
Goltrap. Refiner, 1932, 11, 281-285. 

Flow diagrams are given illustrating various types of units for cracking 
straight-run gasoline and naphtha. By reforming, the refiner will be able to 
dispose of straight-run gasoline in face of the continuous increase in octane 
number requirements. Commercially cracked Pennsylvania gasoline and 
heavy naphtha of 90% point 426 and 453° F. respectively yield approxi- 
mately 84% cracked gasoline, 5% residue and 11% gas and loss. The 
charging stocks in the above order had butane numbers of 40 and 30, giving 
a gasoline of 76 butane number for E.P. of 297 and 331° F. respectively. 

Laboratory investigation indicates that, as pressure is increased for a 
given yield, the octane number increases with pressure, and for a given 
pressure octane number is increased at the expense of yield. The laboratory 
reports lower yields than is secured on the plant using recycling. B.C. A. 


619. Octane Requirements Cause Crackina Expansion. G. Reid. 
Refiner, 1932, 11, 274-276. 

The present ethyl standard of 78 octane number, effective March Ist, 
contributes to a further decrease in demand for straight-run gasolines, and 
cracking plant at most refineries is insufficient to produce enough cracked 
gasoline for blending purposes. Scales of third-grade gasoline, most of 
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which is straight run, are insufficient to absorb the surplus of natura! mote 
fuel. A campaign of cracking units erection has been necessitated by increased 
public demand for better motor fuels, the increase in ethyl standard and by 
the obsolescence and old age of existing units. Abandonment replaceme; 
will probably yield a decrease in the number of cracking units, but show » 
increase in total operable capacity. 55 to 60% of units operating are license 
either by Gasoline Products Inc. or. by Universal Oil Products Co. Ty 
newer combination units, skimming, cracking and reforming, using one furnace, 
are being explored, and the 8.0.C. Indiana are erecting a unit of this oe 
of 20,000 barrels daily. B. C. 


ABSTRACTS. 


620. Crackxine Oms. A. Irinyi. E.P. 369,791, 31.3.32. Appl., 18.5.3}, 


A device is described for the liquid-phase cracking of oils by means of ap 
externally heated oil container, having parallel sections connected in series 
so as to be passed by the liquid in succession. The parallel sections of the 
oil container are so arranged that only lateral wall portions are in ccntact 
with the heating medium, while access of the heating medium to the top 
and bottom (upper and lower wall portions of the interconnected sections) 
is prevented. The oil container may be in the form of a coiled tuk 
in which the turns of the coil are substantially horizontally positioned in 
such @ manner that no free space is left between superimposed adjacent 
turns. W. H. T. 


621. Hear Treatment or Oms. A. Oberle. E.P. 370,590, 14.4.32, 
Appl., 3.3.31. Conv. (U.S8.A.), 30.3.30. 

Oil is pre-heated and then further heated by admixture with a hot metallic 
liquid in a confined stream. The oil and metallic liquid are initially heated 
under pressure and mixed under reduced pressure. The mixture is subjected 
to such conditions of temperature and velocity that its temperature is raised 
to cracking temperature without substantial carbon formation. W. H. T. 


622. U.S. Parents on CRACKING. 

W. M. Cross. U.S.P. 1,847,082, 1.3.32. Liquid-phase process for un- 
marketable hydrocarbons (e.g., distillate slops, kerosine, etc.). 

A. Mittasch, R. Wietzel and C. Pfaundler. U.S.P. 1,847,095, 1.3.32. 
Improvements in the prevention of carbon formation. 

F. E. Frey and J. A. Guyer. U.S.P. 1,847,239, 1.3.32. Three-stage 
vapour-phase process. 

C. P. Dubbs and J. G. Alther. U.S.P. 1,847,388, 1.3.32. Liquid-phase 
cracking in a tube heater. 


J. C. Morrell. U.S.P. 1,847,409, 1.3.32. Cracking with simultaneous 
treatment of the pressure distillate in the presence of K.N,0,. 

L. J. Gary. U.S.P. 1,848,875-6, 8.3.32. A liquid-phase plant embodying 
a plurality of enlarged reaction chambers. 

W. M. Cross. U.S.P. 1,849,479, 15.3.32. Combined cracking and dis- 
tillation unit. 

C. P. Dubbs. U.S.P. 1,850,261 and 1,850,745, 22.3.32. A continuous 


process, the gasoline vapours being passed through a reflux condenser and the 
reflux returned to the feed. 
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F. A. Howard. U.S.P. 
distillation unit. 

E. J. Shaeffer and E. P. Brown. U.S.P. 1,851,526, 29.3.32. A liquid- 
phase process incorporating a digester coil in place of a soaking drum. 


_ ye 
See also Abstracts Nos. 568 and 574. 


1,851,429, 29.3.32. Combined cracking and 

















Hydrogenation. 


623. HyprocENnaTIon oF Derivatives or Coat Tars. G. Hugel and J. 
Friess. Ann. des Comb. Liquides, 1931, 6, 1109-1147. 

Sodium hydride has been used as catalyst. This substance is prepared 
in the bomb immediately before an experiment by the hydrogenation of 
sodium. Apparently the activity of the catalyst depends on the temperature 
of preparation, that obtained at a high temperature being less active, but 
an increase of pressure increases the activity. The optimum conditions are 
300° C. and 116kg./em*. It is concluded that this phenomenon is due to 
an alteration in the surface of the sodium hydride, the activation of the 
hydrogen being due, not tc dissociation of the hydride, but to a contact 































effect on the surface. 

The apparatus consists of a 3-litre steel bomb with suitable instruments 
for measuring temperature and pressure. This is rotated at 100r.p.m., 
12 metal balls inside ensuring efficient mixing. Readings of pressure and 
temperature are made at intervals of 5 or 15 min., the results being plotted 
as a function of time. The method of calculating the amount of hydrogen 
in the bomb at any moment is given. 

No hydrogenation could be detected with benzene or dibenzyl. Naphtha- 
lene readily hydrogenates. The best temperature was found to be 310/320°C., 
19% by weight of catalyst being used. The product was tetralin. Full 
details of the experimental results are given. 

Anthracene and stilbene also hydrogenate under these conditions. Appar- 
ently the benzene ring is not affected. Cc. C, 


624. Hyprocenation Process Sotves ProBLemM or AIRPLANE MorTor 
Fuev. F. A. Howard. Oil and Gas J., 31.3.32, 30 (46), 90. 

By proper choice of charging stock and operating technique, it has been 
found possible to hold constant or even raise the anti-knock value of fractions 
with increasing boiling-point range. An analysis of a hydrogenated safety 
fuel is quoted, the principal features being: A.P.I. grav. 29-:1°; I.B.P. 
312° F.; 50% at 356° F.; F.B.P. 402° F.; octane number (S. 30 at a jacket 
temperature of 300° F.) 95; Fil. Pt. 106°F. The practical use of such 
fuels will involve in most instances special provisions for easy starting. 
Direct employment in the ordinary carburettor is unsatisfactory, but methods 
which may be employed in order of simplicity are : (1) use of a direct injection 
engine ; (2) use of a small quantity of primer in the regular carburettor or 
in an auxiliary mixing device for starting ; (3) use of an auxiliary atomising 
or vapourising device, e.g., electric heater ; (4) complete re-design of carbu- 
rettor and distribution system. R. A. E. 
625. Destructive HyprRoGcENATION oF CARBONACEOUS MATERIAL. J. 

Maruhn and L. Tibben. E.P. 369,798, 31.3.32. Appl., 26.5.31. 

A hydraulic press is used for carrying out hydrogenation reactions, pul- 
verised coal, coal and oil or heavy oil being introduced into the compression 
chamber, together with catalysts and hydrogenating gas. W. um. Ee 











Chemistry of Petroleum. 





626. PREPARATION AND PROPERTIES OF A DovuBLe SERIES OF ALIPHAt 
MercapTans. L. M. Ellis and E. E. Reid. J.A.C.S., 1932, 54, 1674. 


Normal and alpha secondary mercaptans from methyl through nony! and 
a number of intermediate alcohols and bromides have been prepared, 
Analyses have been carried out on the mercaptans. Densities at 0 and 25°¢ 
and the refractive indices at 25° C. have been determined for the mercaptans, 
higher alcohols and bromides. The mean coefficients of thermal expansion 
over this range and the values for molecular refraction have been calculated 
for these compounds. The melting points of the mercaptans are given, 
and the boiling points at various pressures have been determined for the 
higher members. Anthraquinone a-alkyl thio-ethers have been prepared 
from the higher normal mercaptans and their melting points determined, 
Curves illustrating certain relationships between these mercaptans and 
alcohols have been given. wm | 


627. NuMBER OF STEREOISOMERIC AND NoN-STEREOISOMERIC PARarpiy 
Hyprocarsons. C. M. Blair and H. R. Henze. J.A.C.S., 1932, 
54, 1538. 


The authors have previously developed a mathematical relationship between 
carbon content and the number of structural isomers among the paraffins 
and their mono-substituted products. The present investigation utilises 
this work to develop a series of recursion type formule which will permit 
the calculation of the number of stereoisomeric and non-stereoisomeric 
mono-substitution products of the paraffins from their carbon contents. In 
using these formule to calculate the total number of such isomers of any 
specific carbon content, the number of stereoisomeric and non-stereoisomeri: 
alkyl groups of N/2 and all lesser carbon contents must be known. The 
number of isomers so obtained agrees exactly through the tetradecanes with 
the numbers required by theory as tested by writing the structural formule 
and counting the number of stereoisomers and non-stereoisomers. W. H. T. 


628. IncrEASED SIGNIFICANCE oF OLEFINS. A. R. Bowen. Oil and Gas J. 
31.3.32, 30 (46), 88. 


Many researches of the petroleum industry are concerned with the properties 
of olefin hydrocarbons. Gases from cracking processes, particularly vapour. 
phase, constitute the richest source of olefins. Typical analyses of gases 
from vapour-phase and liquid-phase processes are quoted. Olefins can also 
be obtained from the hydrocarbons higher than methane present in natural 
gas, by dehydrogenation, partial oxidation, and as bye-products in the 
hydrolysis of certain alkyl chlorides produced by direct chlorination of 
paraffin hydrocarbons. Dehydrogenation of paraffin hydrocarbons is, at 
present, only of theoretical interest. A summary of the investigations 
carried out is given with references. Perhaps the most promising method 
of producing olefins from paraffin hydrocarbons is by partial oxidation of 
butane with air at relatively high temperatures. Olefin mixtures can be 
separated by pressure and by treatment with different strengths of sulphuric 
acid. 
Generally olefins may be converted into alcohols by: (1) Direct hydration 
with the aid of a catalyst ; (2) esterification by means of sulphuric or sulphonic 
acids followed by hydrolysis of the ester; (3) esterification by means of 
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hydrogen halides or organic acids followed by hydrolysis. Method (2) is 
generally applied at present. Careful control is necessary, and factors 
influencing the successful application of the method are mentioned. Alcohols 
produced from cracking gases are isopropyl, secondary and tertiary butyl 
and secondary amyl. Secondary hexyl, heptyl and octyl alcohols could also 
be readily prepared. Further possibilities in this direction such as the 
manufacture of ethers, ketones, glycols, etc., are indicated. The work 
which has been carried out in connection with the pyrolysis of olefins to 
aromatics is referred to and discussed. The anti-knock values of olefins vary 
according to their chemical structure, and the factors influencing the value 
of straight-chain and branch-chain olefins are indicated. 

Polymerisation of olefins can be effected by silent electric discharge, cata- 
lysts, ultra-violet light, heat or pressure. The first two methods are of 
outstanding interest. Silent electric discharge is the principle which forms 
the basis of manufacture of Electrion and Voltol oils. Synthetic lubricating 
oils have been prepared from olefins by the action of aluminium chloride, 
and many patents cover the formation of such products by condensation 
of olefins with aromatics in the presence of this catalyst. 

Although there is no immediate likelihood of large amounts of these 
synthetic oils being prepared, they will no doubt be employed for special 
purposes to which they are particularly suited. R. A. E. 


629. Apptications oF Inrra-Rep ABSORPTION SPECTRA TO THE StTuDY 
or Oms. P. Lambert and J. Lecomte. Ann. des Comb. Liquides, 
1931, 6, 1001-1083. 

A summary is given—illustrated by many diagrams—of the previous work 
on this subject. The investigations noted cover wave lengths: 1, from the 
visible spectrum to 3; 2, infra-red, 3 to 16; 3, above 16u. Included 
in this survey are the paraffin hydrocarbons n-pentane to n-decane, together 
with one isomer of each. Very little information exists on unsaturated 
aliphatic hydrocarbons, but some figures are given for amylene. 

The apparatus and the experimental procedure are described. 


Saturated aliphatic hydrocarbons.—Ten hydrocarbons—from hexane to 
«to-decane—including trimethyl ethyl methane and di-isoamyl—were 
xamined. There is a remarkable similarity between the curves obtained 
for these compounds although close examination reveals certain differences. 
The method is applicable for testing the purity of hydrocarbons—e.g., the 
presence of 1% propyl iodide was detected in hexane by comparing the 
absorption spectra of the sample with those of the pure substances. 

A graphical scheme is outlined whereby some indication can be obtained 
of the position of a pure hydrocarbon in its homologous series. 


Unsaturated hydrocarbons.—Six of these compounds—octene to hexadecene— 
were examined, and the results are given in curves and a table. These 
compounds show greater absorption than the corresponding saturated 
derivatives. 

A brief note is given on the comparison of the infra-red measurements 
with the Raman effect. The former are not sufficiently precise to show what 
relation, if any, exists between these two phenomena. 

Finally, fractions from four oils distilled in a cathode vacuum were examined, 
the samples being too small for ordinary physical or chemical tests. The 
resultant curves are analysed in detail, the presence of a complex mixture 
being indicated. 

A bibliography is appended. Cc. C. 
8 
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630. Action or Mercaprans In HypDrRoOcARBON SOLUTION ON Coppg, 
AnD Copper SutpHipe. K. H. Slagle and E. E. Reid. Ind. Eny. 
Chem., 1932, 24, 448. 


The work is a study of the removal of sulphur compounds from hydn. 
carbons by copper sulphide and similar materials. It is shown that copper 
sulphide and copper react with mercaptans in dilute solution in hydrocarbons 
giving cuprous mercaptides and disulphides. The insoluble cuprous deriva. 
tives of the primary and lower secondary mercaptans remain on the surfac 


of the copper, while those of the higher secondary mercaptans pass into 
solution, colouring the hydrocarbon. Alkyl sulphides and disulphides ar 
indifferent to copper or copper sulphide. W. H. T. 


Analysis and Testing. 


631. Lasoratory Metrsop ror Evatvatine Crupe Orns To DETERMINE 
Ocrawe Ratine or Gasouine. G. H. Clay. Oil & Gas J., 31.3.32, 
30 (46), 70. 


In evaluating crude oils a knowledge of the octane rating of the whole motor 
fuel yield is necessary. The method proposed i is based on a fractional gravity 
distillation of 800 ml. of the crude in a litre Claisen flask, the temperature 
readings of every 2}% and sp. gr. readings of every 5% fractions béing 
recorded. The sp. gr. of the first 5% represents the stream pail of the 2}% 
temperature readings, and so forth. The distillation is carried on until the 
vapour temperature reaches about 572° F. This enables the yield and gravity 
of gasoline of any desired E.P. to be ascertained. When stream gravities 
are plotted as abscisse against vapour temperatures as ordinates, the author 
has found that the further the fractional gravity curve moves to the right, 
especially at temperatures above 250° F., the higher the anti-knock rating of 
the motor fuel obtainable. The effect of cracking is regarded as a constant 
since in evaluating crude it is not necessary to take into account the effects 
of the numerous types and conditions of cracking. Two graphs are presented, 
one showing curves for various well-known crudes, and the other showing the 
curves proposed to classify crudes into seven grades, according to the anti- 
knock value of the gasoline obtainable. Crudes falling into the first grade will 
yield straight-run gasoline of low anti-knock value and charging stock from 
which it will be difficult to obtain gasoline of high octane rating by cracking. 
Ascending grades yield straight-run gasoline of increasing anti-knock value 
and charging stocks which yield high anti-knock gasoline with increasing ease 
on cracking. The curves are drawn on the assumption that the E.P. of the 
gasolines considered is 437° F. If the fractional curve of the charging stock 
from any given crude falls into a lower grade than does the straight-run 
gasoline portion, then the cracked gasoline obtained by normal methods will 
not have as high an octane rating as that of the straight-run. The lower the 
grade of crude the greater the benefit obtained in anti-knock rating by lowering 
the E.P. of the gasoline. Rough indications of the octane rating of the 
straight-run gasoline yielded by crudes falling in each of the seven proposed 
grades are given. The method can be relied on to differentiate between two 
crudes, but the proposed grades are not put forward as final owing to the 
difficulty in obtaining sufficient data to cover all types of crude. R. A. E. 
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632. TecuNn1que in Rew Varour-Pressure Tests. W. L. Felton, Oil & 
Gas J., 1.3.32, 80 (46), 28. 


The five chief sources of error in vapour-pressure determinations are given 
as:—{1) Evaporation; (2) Dissolved air; (3) Air in the apparatus; (4) 
Spring gauge error ; (5) Personal. Evaporation can be avoided by very careful 
handling and drawing of the sample. The effect of dissolved air is reduced in 
the Reid technique by the correction factor, which allows for the change in the 
pressure of the water vapour and air in the air chamber due to the differences 
between the initial air temperature and the 100° F. bath. Careful selection, 
checking and handling of the spring gauge is necessary. Personal errors may 
arise from taking the initial air temperature, or incompletely purifying the 
residual gasoline vapours from the air chamber. 

The Phillips Pet. Co. have inserted into the A.S.T.M. method modifica- 
tions to insure concordance of resulte between different laboratories. These 
points are :—{1) The ratio of the volume of the air chamber to the gasoline 
chamber to be exactly 4 (A.S.T.M. allow 3-8/4-2); (2) Each bomb is tested 
at 100 Ibs./sq. in.; (3) The }-in. adapter for pressure-gauge connection is 
attached permanently to the pressure gauge; (4) Spring gauges are tested 
against a mercury column for pressures below 30 lbs. abs.; above 30 Ibs. a 
dead-weight tester is used ; (5) The joints are tightened as far as possible by 
hand or with smooth-jawed wrenches to prevent injury ; (6) The air chamber 
is purged very thoroughly with water 90°-100° F.; (7) Several rinsings with 
the product to be tested will remove any water left behind in the chambers ; 
(8) The liquid chamber is filled completely to the top of the threaded neck, 
and the air chamber attached immediately at the point of drawing the 
sample; (9) The }-in. needle valve attached to the gasoline bomb of the 
California type should have a }-in. cap screwed on immediately after drawing 
the sample ; (10) The thermometer in the ait bomb is prevented from touching 
the sides by resting it on the }-in. nipple ; (11) Key paste with a graphite base 
and soap is used as jointing material in place of shellac; (12) Controlled 
agitation of the gasoline is effected. The bomb is withdrawn from the bath, 
inverted, and shaken five times up and down and replaced in the bath ; (13) 
A tolerance of 0-3 lbs. only in the result in place of 0-5 Ibs. is laid down by 
the A.S.T.M. Cc. L. G. 


633. DeveLorpmMeNtTs tn LaporaTory ConTrRot OF GASOLINE MANUFAC- 
tuntinc. W. J. Podbielniak. Oi & Gas J., 31.3.32, 30 (46), 68. 


The Podbielniak apparatus for the analyses of gases and gasolines has been 
widely adopted and is now standardised. The most significant features of the 
new Standard Precision Model A are its flexibility imparted by the combina- 
tion of two fractionating columns on a single-unit framework and the develop- 
ment of the two-part column. A variety of interchangeable distilling tubes 
are available for the different types of samples to be examined. The vacuum 
jacket is of simple and rugged construction, and has fitted to it a highly 
polished metal reflector, perforated for visibility, which is considerably 
superior in thermal insulation to the usual silver plating. Other important 
features are :—{i) the cooling vessels which are designed to give utmost 
condensation with the minimum of refrigerant ; (2) the automatic Recorder 
and Control which supplies liquid air for reflux cooling, controls distillation 
rates, keeps distillation pressure constant, and plots the finished distillation 
curve directly on a chart. The control actuates a buzzer and a signal light 
to denote “ Re-eyacuation needed,” ‘‘ More liquid air,” or “ Change pressure.” 

A high-temperature fractionating apparatus has also been standardised 
for the distillation of crude oil to obtain true boiling-point curve analyses. 
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Its efficiency is shown in distillation curves, in which, even at temperature; 
over 400° F., positive indications of fractions of distinctive boiling-points ay 
shown. Compounds boiling as little as 11° F. apart can be quantitatively 
determined from each other. A further feature of the apparatus is the 
standardised sample containers of varying sizes and values. Full details of 
the apparatus and method of use are given, with typical distillation curves 
Cc. L. G, 


634. Gas AsBsorpTion PipetreE. H. Tramm. Brenn.-Chem., 1932, 13, 
146-147. 


The pipette consists of three vessels, A, B and C (one limb of a U-tube) 
arranged above one another. B and C are connected by means of g 
capillary D, and also by means of a side tube leading from a point near the 
top of B to the bottom of C. A and sometimes C are filled with glass 
beads, and C is filled with the absorption liquid. The gas is passed under 
pressure through a cock to the top of the vessel A, down the side tube of 
B to the bottom of the lowest vessel C, and bubbles upward through the 
washing liquid to a position just below the capillary connecting B and C. 
The size of the capillary is such that } to } of the liquid passes from B to ( 
whilst the gas enters the pipette. The gas passes through the capillary back 
into B, and hence receives its third washing. The passage of gas through 
the capillary sprays washing liquid into A, this action constituting yet 
another washing (a total of four). 

When the gas has completely absorbed or passed from B and C, B and A 
are again filled to the filling marks. The apparatus is stated to be easier 
to operate and cleaner than most of the other known types (e.g., Orsat). 

W. 8. E. C. 
635. ANALysIs or HyprocaRrBon Gases. H. 5S. Davis and J. P. Daugherty. 
Ind. Eng. Chem., Anal., 1932, 4, 193-197. 


The gas is first dried by passage through dehydrite and then partially 
condensed by means of a mush of solid carbon dioxide and acetone. The 
authors emphasise the importance of attaining equilibrium between un- 
condensed gas and liquid condensate by maintaining a stew temperature 
between —78° and —80° C. (in Dewar vessel) and an even slow rate of gas flow. 
The uncondensed gas from this operation is analysed as follows: (1) Acid 
gases by absorption in caustic potash; (2) propane by absorption in 87%, 
sulphuric acid; (3) ethylene by bromine, potassium bromide solution ; 
(4) oxygen by absorption in potassium pyrogallate ; (5) hydrogen and carbon 
monoxide by low-temperature combustion over copper oxide; (6) residual 
gas, following the above can only contain nitrogen, methane, ethane and 
propane, the latter three being calculated from shrinkage in volume and 
value of carbon dioxide formed on explosion with oxygen. The liquid conden- 
sate is fractionated by means of a low-temperature column (diagram given) 
into: (a) gas cut, (6b) propane cut, (c) butane cut, (d) pentane cut, 
(e) residue, and these are analysed in the following manner: (a) consisting 
of chiefly ethane and ethylene, procedure as for uncondensed gas ; (b) propane 
and propene, propene as described under uncondensed gas and propane by 
difference ; (c) butanes, butenes and erythene, vaporised—isobutene absorbed 
by 63% sulphuric acid, normal butanes by concentrated acid; (d) this 
fraction does not often occur, but can be analysed in the vapour state, using 
acid absorption; (e) very rarely found. Examples of experiments, using 
the above technique, are given, and show close agreement where synthetic 
mixtures were used. R. E. D. 
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636. Mrserat Or Content or Lusricatinc Greases. A. L. Foster. 
Nat. Petr. News, 9.3.32, 24 (10), 35-42; 16.3.32, 24 (11), 33-38. 

The existing methods for determining the characteristics of the mineral 
oil constituent of a lubricating grease are discussed and a new method proposed. 
The method is applicable where it is known that the fatty acids are essentially 
oleic, stearic and/or palmitic. 50 to 60 grams of grease are weighed out 
into a 150 ml. beaker, together with 25-30 grams fused potassium bisulphate, 
and placed in an oven at 105°C. The grease is stirred at intervals during 
1} hours, at the end of which time the decomposition of the average grease 
is complete. The grease is now allowed to stand in the oven for a further 
half-hour to allow the reagent to settle. The supernatant oil is decanted 
through fine-mesh cotton cloth, and its viscosity is determined on the Vogel- 
Ossag viscometer. If the percentage of mixed fatty acids is known, the 
viscosity of the mineral oil can be obtained by calculation or by reference 
to the chart published in the article. The viscosity of the three fatty acids 
mentioned above are stated to be approximately equal at 210° F. and to be 
45 secs. Saybolt. The presence of a small amount of fat is said to have a 
negligible effect on the viscosity. 

Experimental work undertaken to estimate the extent to which the 
constituents of the normal grease are affected by the procedure is detailed 
at length. It would appear that separate charts for the estimation of the 
viscosity of the mineral oil are necessary for all mineral oils whose viscosity/ 
temperature curves are at all widely divergent. H. G. 

637. Lasporatory Batcu STILL AND FRACTIONATING COLUMN FOR THE 

PropucTION AND Stupy oF LusricatiIneG DIsTILLATES UNDER VACUUM. 

B. Guthrie and R. Higgins. Bur. Min. Repts. Invest., 3159, March, 1932. 
The apparatus consists of a 5-litre round bottomed Pyrex flask to which is 
welded a pyrex fractionating column filled with jack chain. At the top of the 
column is fitted a dephlegmator or reflux condenser, the delivery tube of which 
is connected to a water-cooled glass condenser and thence to a glass receiver. 
The still is supported in a bath of Rose metal heated by an electrical element. 
The fractionating column is surrounded by two pyrex glass jackets, a dead 
air space which can be kept at any temperature being maintained between 
the inner jacket and the column. The inner jacket is heated on the outside 
by a nichrome-ribbon heating element. A vacuum of | mm. at the top of the 
column is maintained by a Megavac pump, the electric motor of which is 
automatically controlled. 

It was found necessary to maintain the following conditions during 
distillation : (1) Constant pressure ; (2) column in nearly flooded condition ; 
(3) constant rate of distillation (4} ml./min.) ; (4) adiabatic conditions within 
the column. (This was effected by maintaining the temperature of the dead 
air space surrounding the column at about 2°C. above the corresponding 
temperatures inside the column.) Full details are given of the apparatus and 
the method of operating and collection of distillates. 

Samples of topped Coalinga, Midway and Kern County crudes were 
distilled, and carbon residue, sulphur, flash fire point and viscosity determina- 
tions made on the fractions. Analyses of the crude and of the fractions are 
given with full operating conditions, and the effect of varying the amount of 
reflux discussed. Cc. L. G. 
638. GreAsE ViscomeTeR. M. H. Arveson. Oil and Gas J., 31.3.32, 30 

(46), 96. 

Greases considered in this article are soap-thickened mineral lubricating 
oils. The “ apparent viscosity ” of a grease is not fixed by temperature and 
total pressure but varies with the rate of shear. Figures showing the variation 
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in rate of shear with clearance in @ 2-in. journal with concentric bearing an 
quoted. The variation in shear is usually from 0-1000 secs.~! in feeding from 
cups and boxes and from 1000 secs.-! to indefinitely large values in the 
lubricating film. Capillary methods of measurement have failed because air 
pockets and lumps in the sample produce irregularities in flow not recorded 
by the quantity-time records taken. The apparatus devised consists of , 
piston driven mechanically at a constant rate into a cylinder containing the 
sample, which is forced downwards against a mercury bed and out through a 
capillary mounted in a removable support. Mercury is displaced through 
@ duct until equilibrium is reached, at which time all the flow is through the 
capillary. Rate of flow is this predetermined by piston speed and cylinder 
bore and frequent pressure readings may be taken. This gives a continuous 
direct means of observing conditions existing in the capillary, and the 

of air bubbles and lumps can be detected. Diagrams and descriptions of the 
apparatus and driving mechanism are provided. An “ apparent viscosity " 
rate of shear diagram for a series of cup greases containing the same oil, but 
varying amounts of calcium soap, demonstrates that as the rate of shear 
increases, the “ apparent viscosity " of the grease approaches some limiting 
value higher than that of the oil in the grease, but of similar magnitude. Such 
diagrams can be used to predict operating changes necessary on changing the 
grease employed. Another diagrem shows the same relationship for two cup 
greases and an aluminium oleate soap grease prepared from the same mineral! 
oil. All tests were made on worked greases (60 strokes in A.S.T.M. grease 
churn) at a temperature of 25° C. 

Deductions are made regarding the differences in structure of lime and soda 
soap greases based on the differences in their behaviour on working and on the 
regular nature of the curves referred to above in the case of the lime-soap 
greases. R. A. E. 


639. DETERMINATION OF TRUE TEMPERATURE AND ToTaL RADIATION ror 
Luminous Gas Frames. H. C. Hottel and F. P. Broughton. Ind. Eng. 
Chem. Anal., 1932, 4, 166—178. 


The authors have set out a straightforward method of obtaining data 
concerning true temperature and emissivity of luminous flames. They describe 
the two methods employed for measuring flame temperatures d.c. used of 
thermo-couples and photometric principles, and give a detailed description 
of the development of their own procedure. An optical pyrometer is employed, 
using successively two colour screens of two different effective wave-lengths. 
Equations are derived for determination of true flame temperature by means of 
the two-colour method, and accurate results are obtained from which calcula- 
tion for total emissivity may be made. These figures are compared with 
actual measurements made with a total radiation thermo-couple. The authors 
show how data obtained may be usefully applied in design of furnaces, where 
luminous flames are employed, to determine net heat given up by the flame. 

R. E. D. 
640. CALIBRATION oF Frow-Meters. G. W. Smith. Ind. Eng. Chem. Anal., 
1932, 4, 244. 

The method described by the author applies for resistance tube type of flow. 
meters for small rates of gas flow. 

The gas, with flow-meter in circuit, is passed through an empty balloon flask 
to smooth out temporary fluctuations, and thence made to expel its own 
volume of water from a second flask (where back pressure is at a minimum). 
The rate of overflow is ascertained by means of a pipette, and after taking 
several readings an accurate curve may be obtained by plotting flow rates 
against meter readings. R. E. D. 
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641. Muntrete-Rancr Firow-Merers. S. Yuster. Ind. Eng. Chem. Anal., 
1932, 4, 224. 

The author describes a method of obtaining a wide range in rates of 
gaseous flow (for use in study of gaseous reaction by flow methods) by 
all-glass apparatus. Essentially it consists of glass capillaries which can 
indi idually be put in series with the gas flow by means of a multi-way cock 
with a manometer in parallel, provided with a splash trap hg prevent 
manometer liquid being blown into the line. . E. D. 


642. Avromatio CLEVELAND FiasH anp Frre Tester. Texas Co. Ind. 
Eng. Chem. Anal., 1932, 4, 209. 


An apparatus developed by the testing laboratory of the Texas Co. 
from the Cleveland open-cup flash tester. It meets all the requirements of 
the A.S.T.M. and is practically automatic. Points yet to be successfully 
accomplished are: (1) Development of constant-level cup to compensate for 
expansion when high-flash oils are under test; (2) application of testing 
medium by means of a spark gap rather than gas. 

Noteworthy features of the machine (figure given) which has a capacity 
of five cups, are : (a) The test flame is moved always parallel to the top of the 
cup; (6) @ uniform rate of application of test flame; (c) positive situation 
of thermometer; (d) test flame of more accurate specified dimensions. 
It is claimed that results are more nearly independent of the operator. 

R. E. D. 


643. Composrrion or Varours rrom Borne Bryary Soxvutions. D. F. 
Othver. Ind. Eng. Chem., Anal., 1932, 4, 232-234. 


Continuing a previous article, the author shows how data on liquid- 
vapour systems may be obtained, using specially designed apparatus. 
This consists essentially of a Kjeldahl flask with internal electric heater ; 
the neck serves as vapour line, and is joined to a condenser and fraction 
collector, the whole apparatus being in glass and capable of standing vacuum 
pressure. Many advantages are derived by using the internal electric heater 
such as : (a) smooth vacuum runs ; (6) thorough mixing of liquid ; (c) uniform 
rate of distillation. Results, using this apparatus, are expressed in weight 
per cent. of the more volatile liquid, and curves are obtained by plotting 
percentage of more volatile liquid in condensed vapour against —- 
of same in liquid. . E. 


644. Hicn Precision Constant Temperature Batu. Ferguson, Lente 
and Hitchens. Ind. Eng. Chem., Anal., 1932, 4, 218-219. 


This temperature control system has been designed to maintain a 
temperature for a whole period within 0-01°C. and over shorter periods 
within 0-001°C. The main features are as follows: (1) bath liquid-petro- 
latum of low viscosity and electrical conductivity ; (2) Mercury in thin-wall- 
steel-tubing, regulator (a coil of considerable length) reducing time lag to 
&@ minimum; (3) a sensitive relay of well-considered design. The whole 
bath is, of course, very effectively lagged, and the entire set-up has been used 
for two years and proved iteelf free from disturbing factors. R. E. D. 


645. Tuermostatic Conrrot A.C. J. B. Ramsey and T. A. Watson. 
Ind. Eng. Chem., Anal., 1932, 4, 164-165. 

A description is given of a successful method for assembling a cheap circuit 

breaker working directly from the mains using a transformer and usual 

equipment. Worthy features are compactness and unlimited life of all 
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parts. Electrical contact is made in the thermo-regulator, and this is recom. 
mended to be made to work in an inert atmosphere to prevent fouling and 
subsequent loss of precision and extended control. R. E. D. 


646. Awnti-Foam SrintHeap. C. W. Eddy. Ind. Eng. Chem., Anal, 
1932, 4, 198-199. 


A design of stillhead in glass for laboratory use, applicable for vacuum 
distillation as well as atmospheric. In essence it consists of: (1) a main 
arm from the still leading to (2) foam chamber, which drains back to still, 
and which has a side arm for issuing uncondensed vapours. 

The apparatus is made in two forms, one with the foam chamber vertical 
and the other with it inclined. R. E. D. 


647. Fittine Device ror Upwarp-Fiow Viscometers. W. G. Barraston, 
Analyst, 1932, 57 (674), 309. 


The upward-flow side of the viscometer is fitted with a T piece, to one side 
of which is attached a tap, and to the other a simple adjustable water mano. 
meter. The viscometer is filled through the open limb, and the height of 
liquid in the other (upward-flow side) controlled by the manometer, fina] 
adjustment being made when the liquid in the viscometer has attained the 
required temperature. This having been done, the tap is opened and the 
time of flow noted. The levelling device enables the final adjustment of 
liquid fuel in the viscometer to be made rapidly and accurately, and also 
eliminates the risk of fouling the walls of the viscometer above the reference 
mark, W. H. T 


648. STANDARDISATION OF Metuops or Test ror Lusricatine Outs. 
Anon. Erddél und Teer., 1932, 8, 203-205. 


The results of over two years’ work on standardisation have been collected 
and published by the Lubrication Committee of the German Society for 
Testing Materials (D.V.M.). 

Definitions of terms and modifications of tests are summarised for specific 
gravity, drop-point, viscosity, water-content, ash-content, neutralisation and 
saponification values, hard asphalt and flash point. E. B. E. 


Anti-Detonation. 


649. Retation BerTweeNn THE CONSTITUTION AND ANTI-KNOCK VALUE OF 
Hyprocarsons. I. Fritz Hofmann, K. F. Lang, K. Berlin and 
A. W. Schmidt. Brenn.-Chem., 1932, 18, 161-164. 


Mixtures of 30% by volume of pure hydrocarbons in a standard benzine 
(Grosny) were tested for anti-knock values in a motor with variable com- 
pression so as to obtain a further explanation of the relation between chemica! 
constitution and anti-knock value. The following conclusions were derived : 
(1) Admixtures of normal straight-chain paraffins—e.g., n-hexane, n-heptane 
and n-octane. The anti-knock value was decreased when the chains increased 
in length. (2) Admixtures of isomeric paraffins e¢.g., n-hexane-2-methyl- 
pentane, 2-3-dimethylbutane, 2-2-dimethylbutane. The increase in the side 
chains causes an increase in the anti-knock value. (3) Admixtures of satu- 
rated hydrocarbons and the corresponding olefines—e.g., 2-methyl pentane, 
2-methyl pentane, cyclohexane and cyclohexene. These compounds had 
anti-knock properties. (4) Admixtures of unsaturated hydrocarbons which 
had been kept for some time—+e.g., 2-methyl pentene and cyclohexene. 
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These compounds lose their anti-knock properties on standing. (5) Admix- 
tures of aromatic and hydroaromatic hydrocarbons with side chains—e.g., 
benzol, toluol, xylol, ethyl benzol, cyclohexane, methylcyclohexane, dimethy]- 
evelohexane and ethyleyclohexane. The anti-knock value for cyclic com- 
pounds increases with the side chains, the methyl group exerting a greater 
influence than the ethyl group. The difference in values between the isomeric 
constitution of cyclic hydrocarbons with several side chains—e.g., xylol 
and hexadroxylol, could not be established. W. S. E. C. 


Engines. 


650. ConTROL oF Beartnc TEMPERATURES IN HicH-Speep PETROL ENGINES. 
C. G. Williams. Engineering, 1932, 183, 464. 

The most obvious methods of reducing bearing temperatures are to lower 
the temperature of the oil supply and to increase the rate of circulation. 
As a result of the investigations described, a new method was developed for 
controlling sump temperatures. 

A simple method of explaining the influence of the variables involved is 
to express the co-efficient of friction of a lubricated bearing as a function 

‘4 . 
f the non-dimensional group = where Z = viscosity of the oil in centi- 
poises, N = R.P.M. and P = the bearing pressure. The form of this 
relationship was obtained with an experimental bearing. A.. critical 


minimum value for > was found, below which the co-efficient of friction 


increased very rapidly and corresponded to Boundary conditions. 
Since the critical value of > defines the limiting conditions of operation, 


low viscosities, and therefore high temperatures, low speeds and high 
pressures are conducive to bearing failure. 


' , ., 2N 

A dummy engine was constructed, for the big end bearing of which P 
could be calculated, P being variable. The effects of engine speed, oil inlet 
temperature, rate of oil flow and crankcase air temperature on — and the 


bearing temperature were obtained. It is shown that the’ crankcase 
air temperature is the most important factor; increasing the rate of oil 
flow and reducing the oil temperature have a steady but small effect. If 
the oil inlet temperature is maintained constant,.it.is necessary to increase 
the rate of oil flow with the square of the speed so that the bearing‘temperature 
shall not rise with speed. 

These experiments show up the inadequacy of increasing the rate of oil 
flow and reducing the oil inlet temperature in endeavouring to avoid an 
increase in the big end temperature with speed. 

Experiments were carried out on a 6-cyl. 2-6 litre engine to examine the 
effect of circulating air through the crankcase, and it is shown that by drawing 
the carburetter air from the crankcase a very marked reduction could be 
obtained. Further, by thermostatic control of the crankcase inlet with an 
exhaust muff, the warming-up period was reduced and the crankcase tempera- 
ture was maintained very nearly constant over wide load and speed variations. 

The effects of crankcase ventilation on the engine performance and the 
behaviour of the oil are discussed, and it was concluded that the method 
had no serious disadvantage, while it presented a simple and effective method 
of limiting bearing temperatures. J. G. W. 

















General. 


651. Use or Live in tHe Perroteum Inpusrry. 8. P. Armsby. Refiner, 
1832, 11, 291-296. 

In a preliminary article the quality, handling and application of lime in 
the modern refinery are discussed. 

A good lime is one that is satisfactorily pure, efficient for the Purpose to 
which it is to be put, and reasonable in price. For example, “tailings,” » 
bye-product of the lime industry consisting largely of a mixture of hydrated 
lime and quicklime, together with impurities, is sold for agricultural Purposes 
for neutralising soil acidity, and, if adequately assessed, may be admirably 
suited for neutralisation purposes in the refinery. For water softening, 
however, such a product might be quite unsuitable by reason of the impurity 
content alone, and for this application additional criteria require considera. 
tion, such as particle size which by reason of the lime being used as 
suspension will influence the rate of reaction, and the proportion settling 
out and accumulating as a sediment in the bottom of the mixing tank and 
thereby of no value to the process. 

The settling rate of lime is deternined according to the method of the 
National Lime Association. 

This arbitrary test consistently recorded is of very practical use. An 
arbitrary limit of settling rate cannot, however, be set up. 

The available lime content designates the proportion readily available for 
reaction, and is determined by A.S.T.M. Method C-25-29. This method, 
whilst accepted as yielding a correct measure of reaction efficiency, fails to 
take account of the time factor, which is governed by particle size and 
settling rate. 

An improved method of testing the availability of lime is described. 

The factors bearing upon the suitability of a lime for specific refinery 
purposes are discussed, and suggested forms for specification are given. 

B. C. A. 


Coal and Shale. 


652. DesuLpHurisaTion or EstHontan SHALE Om. P. N. Kogerman. 
J. Inst. Fuel, 1932, §, 278. 


The distribution of sulphur in fractions prepared from crude Esthonian 
shale oil is discussed, and the results of desulphurisation tests by the following 
methods described : (a) vapour-phase refining ; (b) hydrogenation ; (c) liquid 
phase refining. 

Raw Esthonian shale contains about 2% of sulphur and, on steam distilla- 
tion in the Fischer apparatus at about 520°C., yields 35-77% of oil, 50-85% of 
coke and 13-38% of gas. The sulphur is distributed in the proportion of 
11-0% in the oil, 44-7% in the coke and 40-2% in the gas. (For details of the 
chemical composition and yields under varying conditions see Abs. 98, 1931.) 
The distribution of sulphur in the fractions of Esthonian shale oil is similar 
to that in Kimmeridge shale oils—i.e., the percentage of sulphur is higher 
in the lower boiling fractions. The crude benzine fractions contain 0-8/1-0% 
of sulphur, which can be reduced to 0-6% by treatment with 3% of H,So, 
and alkali washes. The composition of a heavy grade of benzine manufactured 
from the shale is given as: sulphur 1-48%, soluble in 6% NaOH-4-9%, 
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soluble in 100% NaOH 53-6%, unsaturated compounds 382%, aromatic 
compounds 10-5%, saturated compounds 46-4%, water 034%. The dis- 
tribution of the sulphur, unsaturated and aromatic compounds is illustrated 
graphically. 


Vapour-phase refining.—Treatment of the vaporised benzine at a tempera- 
ture of 280/310°C. with various catalysts—viz., metals, metallic oxides 
and salts—showed that copper and nicke] were the most effective (reduction 
of sulphur to 0-26% and 0-13% respectively), but that even these lose their 
activity readily. The catalyst soon became “ saturated,"’ and on further 
use gave up some of its sulphur. The difficulty of regeneration of the catalyst 
renders vapour-phase refining unsatisfactory from the economic point of view. 

Hydrogenation.—The most effective conditions for desulphurisation by 
hydrogenation were found to be heating in an autoclave at 390° C./400° C., 
using an initial pressure of 90/100 atm. The most effective catalysts were 
reduced iron ores, preferably mixed with a little copper and nickel, sulphur 
contents as low as -06% being found, while the percentage of unsaturated 
compounds was reduced to 10%. Russian shale oils with sulphur contents 
as high as those of Kimmeridge shale oils have been successfully treated by 
this method. The main obstacles to be overcome in the commercial operation 
of such a process are: (1) high installation costs ; (2) mechanical difficulties 
connected with continuous operation ; (3) cost of hydrogen, catalysts, etc. 

Liquid-phase refining.— Treatment with alkali and acid, clay and acid, 
hypochlorate, etc., resulted in the reduction of the sulphur to 0-3% when 
the refining losses are kept below 12%. The hypochlorite process and the 
application of various oxidisers appears the most promising and to be worth 








further investigation, but hydrogenation appears to be the only method of 
complete desukphurisation. 

The results of the desulphurisation tests and properties of the products 
obtained are tabulated. Cc. L. G. 


653. SEPARATION OF THE NEUTRAL AND Acrip CoNnsTITUENTs oF Low- 
TEMPERATURE Tars. K.Gieseler. Brenn.-Chem., 1932, 18, 141-145. 


In the work described liquid ammonia is used to dissolve phenols, aromatic 
alcohols, aldehydes, acids and amine compounds in crude tars, whilst paraffins, 
terpenes and naphthenes are only slightly soluble or quite insoluble. The 
low boiling point of ammonia --34° C. enables an easy separation from the 
individual fractions of the oil, and the ammonium phenolate formed completely 
dissociates. The process is continuous, and is carried out in a closed apparatus 
at 10-20° C., in which the ammonia is under a pressure of 6-10 atm. 

W. 5S. E. C. 
654. Furr (Briquettine). W. E. Trent. E.P. 368,420. 10.3.32. 

An agglomerated mass of coal, moisture and oil is reduced to a plastic 
consistence and subjected to a heat treatment (e.g., at 230° C.), to remove 
moisture and a certain portion of the oil. The material is then moulded and 
pressed into briquettes, which are carbonised by heating in order to remove 
the remaining volatile constituents. W. 8. E. C. 


655. AmatcamaTiInc Hyprocarson Ons anp Coat. W. E. Trent. 
E.P. 368,421, 10.3.32. 15.12.30. 

Pulverised coal in water is subjected to the action of a hydrocarbon 
agglomerating agent. The materials are agitated in order to combine the 
earbon content of the coal and the hydrocarbon to form amalgamated bodies. 
These are subjected to further agitation in the presence of fresh water for the 
elimination of ash. We Es Be 
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656. Destructive Distmiation or Coat, SHALE, ETc. A. A. Macintosh, 
E.P. 369,305, 24.3.32. Appl. 5.1.31. Conv. (Australia), 21.1.30. 

The products passing through the ascension pipe of a retort are subjected 
to two successive condensations using water condensers. The tarry cop. 
densates from the first are returned to the retort for gasification and oil is 
separated from the gaseous and aqueous constituents of the product from the 
seond condensation. The oil may be returned to the retort if desired. The 
steam produced as a result of the first (high temperature) condensation jg 
utilised for steaming the retort, which is automatically controlled with 
regard to gas pressure. W. H. T. 


657. Carpontsinc Mixtures or Sotip anp Liquip Fver. W. E. Trent. 
E.P. 369,271, 15.3.32. Appl. 15.12.30. 


The patent refers to a process in which the materials are passed successively 
through zones of progressively increasing temperature. The volatiles are 
removed from each zone, and from at least one zone are passed to a succeeding 
zone of a higher temperature which is sufficient to crack the vapours, but 
insufficient to cause complete decomposition. W. H. T. 


658. Distituinc Tar AND SIMULTANEOUSLY PropuciING HicH AND Low 
MELTING Pornt Prrenes. Barrett Co. and G. E. McCloskey. E.P. 
370,387, 4.4.32. Appl., 3.12.30. 

Low m.pt. pitch is produced in one stage by bringing coal-tar into direct 
contact with hot gases and vapours from the second stage. From the latter a 
high m.pt. pitch is formed by distillation of low m.pt. pitch (from the first 
stage) with highly heated waste-heat gases. A portion of the low m.pt. 
pitch is then drawn off separately, and the balance is further distilled in the 
second stage of the distilling process, so producing pitch of high m.pt. 

W. 8S. E. C. 

659. Denypratine Tar. H. A. Kleinman, Assr. to Gas Machinery Co. 

U.S.P. 1,847,654, 1.3.32. Appl., 13.3.29. 


Tar and water emulsion is circulated through a closed system, one portion 
of which consists of a separating section for water and light oils. The emulsion 
is steam-heated each time it passes through a section and before it reaches the 
separating section, from which water and light oils are withdrawn continuously. 

W. H. T. 


See also Abstract No. 623. 
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660. PerroteumM Researcn IN Nortsaern Arrica. H. de Cizancourt. 
Bull. Amer. Assoc. Petr. Geol., 1932, 16, 443-465. 

The paper deals, firstly, with the general structural features of Northern 
Africa, including the northern edge of the Sahara table land and the mountain 
chain system between this and the coast. The latter is treated as a geosyn- 
clinal unit, and its broad features are discussed. The various attempts 
to find oil in Morocco, Algeria and Tunisia are then described with the relevant 
geological features. In Morocco the success has been negligible, but the 
tectonic conditions are complicated, and progress will therefore necessarily 
be slow. In Algeria a small production has been obtained for a considerable 
period from Miocene and Pliocene rocks, but many of the oil shows are dis- 
appointing, as they appear to have followed the edge of the salt cores in 
intensely folded rocks, and drilling in the neighbourhood has been unpro- 
ductive. In Tunisia a series of shallow tests in the north have found traces 
of oil in the Miocene, and further tests are projected. It is stated that many 
of the failures are due largely to inefficient drilling technique and insufficient 
geological preparation. Other failures are due to the complicated structures, 
absence of porous beds and difficulties of correlation. The whole question 
is being reviewed by a technical commission with a view to further drilling 








on selected areas. Wa Se oe 


661. Overnanoine Carp Rock anp Sart at Barsers Hitt, CHAMBERS 
County, Texas. 8S. A. Judson, P. C. Murphy and R. A. Stamey. Bull. 
timer. Assoc. Petr. Geol., 1932, 16, 469-482. 

In January, 1930, a well on the eastern flank of the Barbers Hill salt dome 
drilled through 878 ft. of salt below the cap rock at a depth of 1531 ft. and 
obtained good production in a sand at 5100 ft. This discovery led to further 
drilling, and now 52 wells have penetrated through the salt into sediments 
below. The greatest thickness of salt thus penetrated is 2419 ft. 

The results have shown that the salt margin overhangs in the crestal zone 
just below the cap rock. This zone of overhang is from 400 to 1300 ft. deep 
on the north, east and south flanks. On the western flank it is much deeper, 
and is as yet hardly explored. The oil below the salt overhang is obtained 
from Miocene and Oligocene rocks which show little disturbance save the 
characteristic upward tilt near the salt margin. 

Various theories of the origin of this overhang are discussed. The writers 
incline to the belief that the main contributory cause was an upward and 
outward movement of the salt under the cap rock. A secondary influence 
may have been marginal salt solution. 

Barton’s theory of down-buiiding of salt domes is considered to be a less 
satisfactory explanation of these curious phenomena. V.cC.I, 


662. Orm-Beartnc Dotomitic Limestones. M. Stuart. Petr. Times, 
1932, 27, 568; Tag. Ber., 4.5.32. 

In a reference to the occurrence of oil in the Permian Dolomitic Limestone 
at Volkenroda in Thuringia, the author reviews the mode of origin of this 
rock involving a shrinkage in volume. He further compares the conditions 
with those of the Permian pools of Texas and New Mexico, and claims that 
the conditions of deposition were identical. From this he concludes that the 
oil-bearing potentialities of the two limestones will be found to be alike. 

G. 8. 8. 


U 
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663. Resuuts or Wett Temperature Tests In Wyominc. B. Taylor 
Petr. Eng., May, 1932, 3 (8), 64. 


The State Oil and Gas Inspector of Wyoming has been carrying out a series 
of tests of the temperature in wells in that State with a view to obtaining 
information as to the geologic structure. It has been found that one of th 
main horizons of the geological strata of Wyoming carries hot or warm water 
over practically all the State. If a hidden fold or structure of this horizop 
comes nearer the surface, the overlying strata would be expected to show 
a higher temperature than where the particular horizon is level. By taking 
the temperature of the overlying strata, the geological structure of the hot, 
water-carrying horizon can be determined. Temperature tests are carried 
out by photographing the reading of a thermometer submerged in the well 
on a piece of sensitised paper, using a flash lamp which is operated by electri 
contact from a clock. The average run of temperatures in Wyoming varies 
between 90° F. and 180° F., the deepest well in Wyoming at 8725 ft. showing 
a reading of 140° F. C. L. G. 


Field Technology. 


664. Merrxops or Hanpurne Pararrin Prostems. W. T. Doherty and 
R. C. Buchan. Oil Weekly, 18.4.32, 65 (5), 34; Oil and Gas J., 21.4.3, 
30 (49), 24. 

Two general methods have been utilised to remove paraffin from tubing 
and separators. The mechanical methods constitute putting the precipitated 
paraffin in a semi-stable suspension in oil, with subsequent removal with 
mechanical scrapers. Various chemicals have also been used, but the success 
of such treatment will depend upon the extent of the accumulation. 

Where paraffin has accumulated in tank bottoms, it should be removed 
as soon as possible, either by scraping the B.S. plate or steaming in various 
ways. 

Heating certain crudes may do the reverse of what is intended, and stean 
coils in the bottom of tanks would therefore defeat their own purpose. For 
melting the bottom and flowing the liquid paraffin to the burning pit and for 
redissolving the paraffin in the tank of oil, live steam has been used, but the 
cost, danger of cutting oil and failure of paraffin to stay in solution made 
these methods objectionable. Gas agitation to remove paraffin bottoms has 
been tried without success. 


In order to reduce the deposition of paraffin, higher rates of flow are necessary, | 


and intermittent flow is probably the best method of producing to insure a 
clean string of tubing. 

A spider made of perforated pipe, through which gas is forced, causes the 
gas to roll and results in any paraffin present being dispersed and probably 
partially dissolved. 

Water in the bottom of tanks gives a flexible bottom and eliminates the 
formation of a hard paraffin accumulation. The addition of salt or oil-treating 
chemicals to the water prevents the formation of emulsions. 

The tests show that paraffin does not precipitate primarily from the body 
of the oil, but only after the gases and lighter constituents evaporate. 

Where a well is flowing through a small choke, with a high back pressure, 
the rising and falling of the fluid level causes a wetting and drying of the tubing, 
and this leads to an accumulation of paraffin. Available information favours 
intermittent flow to relieve paraffin troubles in tubing lead lines and traps. 

Making lease tanks vapour-tight has resulted in less weathering of the crude, 
and has proved an aid in combating paraffin troubles. L. V. W. C. 
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Wetts in Otp Fretp Propuce THroven Smatt TaPrerep TuBING. 
K. C. Selater. Petr. Eng., Apr., 1932, 3 (7), 14. 

Wells with capacities from 5 to 25 bris./day with a pressure of 430 Ib. have 
been successfully produced through tapered tubing } in. to 1 in. in diameter, 
run inside the 2 in. tubing through which the well originally produced. 

With a known minimum operating pressure necessary for lifting water from 
a gas well of given depth through a siphon line, assuming isothermal expansion 
of gas, and how this pressure is modified by “ exponential" flow, Hawkins 
arrives at this minimum operation pressure by the empirical formula :— 

p=» 
8H 
where P= min. operating pressure lb./sq. in., D=total depth in feet, H= 
head in feet for a given gravity of fluid. 

The pressure assumed by Hawkins when designing the tapered tubing is 
really higher than that given by the empirical formula, on account of possible 
energy losses and well conditions that cannot be accurately determined. 

To overcome friction and slippage losses, the greatest sources of energy 
losses in flowing wells, the velocity of the gas is maintained within a range of 
5 and 30 ft./sec. The lower limit ensures that the oil will be carried to the 
surface, and the upper limit maintains the friction and slippage losses at an 
economic level. By plotting velocity-pressure curves, the proper size and length 
of the component parts of the tapered string can be deduced. 

One of the first and most important steps was to test the volume of gas 
produced by the wells at the pressure necessary to flow them. When the 
casing pressure and pumping conditions in the well became steady, the oil 
and gas were passed through a trap to record the quantities produced. The 
amount of gas coming through the casing was measured by an orifice meter, 
and this quantity was added to the gas produced through the tubing. Three 
or four tests at varying casing pressures were made, and a curve of the well’s 


665. 


productive capacity was obtained. 

The tapered string was run inside the tubing and suspended just above 
the standing valve in the 2 in. string. 

Tests are made daily of the pressures in the casing, tubing and tapered 
string, and any irregularities can be immediately detected. 

Although the results obtained so far have been satisfactory, it is too early 
yet to give a definite decision. It is known, however, that operating costs 
have been reduced, and there is little reason to doubt that, with a tapered 
tubing string designed to the well conditions, a small well can be made to 
produce economically over a wide range of pressure conditions. 

L. V. W. C. 
666. Pumprne Erricrencres GreatLty INcrEASED THROUGH ENGINEERING 
Researcu. W. F. Lowe. Int. Petr. Tech., 1932, 8, 593. 

The prime factor in determining whether a pumping well is producing 
economically is one of stress in the various component parts of the rig. So 
long as any one essential is allowed to set up an undue stress upon the others, 
down time naturally follows. 

An investigation has been made, in which the wells were weighed by means 
of dynamometers and the difference between plunger velocity and walking- 
beam velocity was definitely measured. In the case of a well equipped with 
1325 ft. of { in. rods and 2700 ft. of j in. rods and operating at 22}-42 in. 
strokes per minute it was found that a 1000 Ib. increase or decrease in the load 
would cause the string of rods to stretch or contract 3-04 in. at any point 
in the pumping cycle where the indicated load was greater than the dead 
weight of the rods. This was confirmed on other wells. 

U2 
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In the case of unit stresses, the maximum was 41,000 Ib. and the minimum 
26,000 with } in. rods, although the recommended maximum operating unit 
stress was 22,000 Ib. 

The average was 13,300 lb. above the recommended maximum. Actually 
it was found, that in some wells, the unit stress due to just the dead weight 
of fluid and rods was greater than the recommended figure. As a result, 
tapered rod strings were adopted to reduce the dead weight. By means of 
correctly calculated strings the average unit stress has been reduced to 
27,000 Ib. 

Carborized couplings were adopted to eliminate the use of rod guides, 
and a special type of socket was developed for fishing. 

The next point to be considered was to smooth out the pumping stroke, 
The evidence for this was again collected by the dynamometer. Cards were 
taken and from these the exact weight and position of the counterweight 
were determined. 

To overcome pronounced local variations in engine speed, due to the firing 
of the engine, heavier fly wheels were fitted to the engines with excellent 
results. The clutches alone needed alteration, due to a decision to use wider 
belts. Providing for the use of the wider belt makes it possible to belt any 
well according to its load, and in addition reduces the stress per inch per ply. 
Due to the fact that the wider belts have a greater friction surface, they may 
be run with considerably less unit tension between the pulley and band whee! 
than those of smaller size, and as a result they are not subject to some of the 
stresses common in belts of less width. i Ve We © 


667. Deer Wett Pumpre tn Cativornta. C. L. Moore. Petr. Eng., 
June, 1932, 3 (9), 42. 


The problem of pumping the deep wells of Southern California with the 
continued decline in production has become a question of securing the correct 
plunger displacement to accommodate this lowered recovery rate in the 
most efficient manner. These wells are approaching the status of 
“ marginal" wells and the value of the oil produced will shortly not balance 
the cost of production. 

The shallower wells are being successfully and economically operated by 
reducing the pumping speed to the critical minimum plunger displacement 
which will secure the maximum recovery rate from the wells. Dynamometer 
ecards are taken, and these show a close correlation with the calculated cards 
in which the weight of the fluid and the rods, and the rod and tubing stretch, 
are considered. 

Charts for assumed conditions are given and from these the most economical 
dimensions can be computed. 

Surface pumping equipment for the operation of the small wells has under. 
gone remarkable development during the last year. 

Two interesting ideas that have been developed are incorporated into the 
design of a “ bandwheel shaft” or crank shaft pumping unit. One end of 
the unit is supported on the crankshaft, the bandwheel having been removed. 
Keyed to the crankshaft are a bearing sleeve and large sprocket, and this end 
of the unit is supported by means of a floating housing on the bearing sleeve. 
The frame at the rear end of the unit is supported between two heavy springs, 
and the whole is supported by a torque post. 

On the up stroke of the well the lower spring is compressed, while on the 
down stroke of the well the upper spring is compressed. This provides a 
cushioning effect on the entire equipment and reduces shock loading. 
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In addition to this development there is incorporated a simple type of trip 
switch for protection against overload, and it depends upon the vertical 
movement of the rear end of the unit for its operation. When the com- 
pression of the spring exceeds a certain amount the excess movement of the 
rear end of the unit opens the switch and stops the well. This switch may be 
set fer varied loads by a simple mechanical adjustment. 

Another unit of the same type is suspended directly on the crankshaft 
and supported entirely by the shaft. One end of the torque arm is keyed to 
the shaft and the motor and gear are mounted radially on the end of this 
torque arm. A freely mounted sprocket on the crankshaft is held from rotat- 
ing by securing it to the jack post by means of compression springs which 
provide the cushioning effect on the pumping stroke. A chain drive to the 
stationary sprocket revolves the torque arm, complete with motor and gear, 
and a special rotating connection is mounted on the crankshaft for carrying 
the motor circuit. The basic advantage of this type of unit is that the entire 
weight of the unit is utilized as a rotating counterbalance. Ee Vo Weu Ge 







668. Operation or Water Froopep Prorerties. P. D. Torrey. Petr. 
Eng., June, 1932, 3 (9), 56. 

The technology of water flooding has been improved in many respects 
much more rapidly than the markets for Pennsylvanian oil have been 
( xpanded. 

The enforcement of proration schedules made necessary certain changes 
in operating technology, and the delayed system of drilling, described in 
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Petroleum Engineer, December, 1930, either as originally described or with 
slight modification, has been extensively used. 

The results of this delayed drilling were very satisfactory, showing a recovery 
of approximately three times that obtained prior to its use. In general 
the increase in recovery may be taken as a maximum of 200% with a minimum 
of 20 to 50%. 

Careful planning and continuous attention are necessary when this system 
is used if the application is to be successful. To overcome as much as possible 
the difficulty experienced when drilling-in, the pressure is temporarily 
reduced at the intake wells for a few weeks prior to this operation, and as 
soon as it is completed the water pressure is increased to the point at which 
it will be normally carried. 

When delayed drilling was developed it was impossible to employ it on all 
properties immediately. Since only a limited amount of oil could be produced, 
the production could be controlled either by entirely shutting off the water 
in certain intake wells or by materially reducing the production from each 
well. The latter method has been found to be more satisfactory and can 
be accomplished by back pressuring at the oil well. 

In most back pressuring and flowing operations conventional water pressures 
have been employed, but experiments are under way in the use of higher 
pressures. Special tubing and a careful control of back pressure and water 
input are required for efficient operation. 

Water treatment, to prevent the plugging of the sand by matter carried 
in suspension, is important, since the quality of the water has been found to 
have an important bearing on the effectiveness of the displacement and 
consequently on the recovery of the oil. Filters and the use of turbine 
pumps have assisted in solving the problem of sand plugging. 


L. V. W. C. 
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669. Some Mernops or Separatinc Or AND WarTeR IN WEsT Texas 
FIELDS AND THE DisposaL or O1rrretp BRINES IN THE HENDrIcks 
Omrretp, Texas. R. E. Heithecker. U.S. Bur. Mines Repts. Invest., 
3173, May, 1932. 


The separation of enormous quantities of water produced with the oil in 
some West Texas Fields necessitated the use of such methods as the water 
trap, hay tank and gun barrel, gun barrel and settling tank, or chemical and 
electrical dehydration. 

The most economical method where well-head pressures were high and 
where large quantities of free water were being produced was the water trap 
or oil-water separator. The choke or flow bean was found to be more efficient 
when placed on the outlet end of the traps so that the water could be bled 
off before the oil and gas were discharged through the bean. Where the 
bean was placed before the trap, the fluid became emulsified, due to the agita. 
tion of the oil and water by the gas. 

The trap is a length of casing placed so that there is a small fall from the 
intake. The fluid flows directly from the well to the trap through a flow 
line which extends a few feet into the trap and which is slotted on the bottom 
for this distance. The fluid thus enters the trap at the bottom as the end 
of the flow line is plugged. The reduction in velocity as the fluid leaves the 
flow line and enters the trap causes the water to settle in the bottom of the 
trap. The oil and gas which collect at the top of the trap are withdrawn 
through an adjustable flow bean. A liquid level-control valve is installed 
and the water-discharge valve is controlled by gas pressure from a } in. 
gas line. 

Another trap of similar type has a liquid-control valve, so adjusted that 
the water level in the trap is held at a point midway between the upward 
and downward movement of the float. The float is operated by water and 
the upper part of the control valve is connected to the gasline. The move- 
ment of the float upward or downward opens or closes thie water-discharge 
valve. 

Operating pressures are controlled by the adjustable flow bean, and the 
amount of pressure held on the well is determined by the amount of water 
the well is producing and the quality of the oil. It was found that at wells 
having well-head pressures below 25 tb./sq. in. these traps would not operate 
satisfactorily. Pressures of 100 Ib./sq. in. or more were found to give the 
best separation. The cost of treating water and oil by this method was 
found to be remarkably small. 

The water trap separates the oil and water under trap pressure, and elim- 
inates agitation and emulsification by gas, so allowing the oil to be passed 
directly from the trap to the stock tanks. 

The hay-tank method consists of passing the oil and water fluid through a 
tank packed with excelsior. The tanks are constructed in sections, and each 
section, separated from the next by baffles, is packed with a quantity of 
excelsior. Wood tanks have been found to be preferable to steel ones because 
of corrosion troubles. The addition of a gun-barrel tank has increased the 
efficiency of the hay tank. The free water is bled off in the gun barrel and 
the oil and water fluid is then passed to the hay tank. The fluid coming 
into contact with the excelsior leaves behind minute particles of water which 
continue to grow in size until they are large enough to fall to the bottom 
by gravity. The water falls on to the baffle and is led away by a drain pipe. 
The oil rises through the baffle plates, leaving behind water in each section, 
and when it reaches the top section it is practically free from water. 
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Again, the cost of treating the oil by this method was low, especially where 
chemicals or heat were not needed. 

The quantity of water produced with the oil and the locality of the field 
will influence the successful disposal of the waste water. 

In Winkler County, Texas, the climate is arid and the soil porous, 
and earthen pits have enabled considerable quantities of waste water to be 
disposed of by seepage and by evaporation. In the Hendricks field the loss 
of mud during drilling indicated cavity conditions, and wells drilled into these 
formations have successfully dealt with large quantities of waste water. 

It is necessary to take precautions against contaminating fresh water 
sources or oil and gas reservoirs in the regions adjacent to the areas where 
the waste water is returned to the subsurface formations. L. V. W. C. 


670. Rorary Dritime Friuims. A. C. Rubel. Oil Weekly, 6.6.32, 65 
(12), 37. 


The properties of a drilling mud as they relate to drilling problems have 
been studied in detail, but little attention appears to have been given to the 








important subject of the effect of such mud on subsequent production. 

It is generally believed that mud tends to seal oil sands and perforations 
resulting in the loss of oil even in fields of high rock pressure. The use of oil 
circulation and expansive scrapers or under-reamers is the only practical 
method at present to prevent mudding up before running the perforated pipe, 
and the use of various forms of perforation washers is the only means of 
removing mud after perforated pipe is run. 

It is chemically possible to prepare mud or some form of circulating medium 
which will not “‘ mud up” a sand or which can easily be removed. 

L. V. W. C. 
671. MeasureMENT or Bottom Pressures. H. D. Wilde, Jr. Oil Weekly, 
6.6.32, 65 (12), 23. 

Surface pressures, that is casing and tubing pressures are but a rough 
indication of the bottom-hole pressure since no definite simple relation has 
been developed between pressures measured at the surface and at the bottom 
of the hole. 

In a shut-in well where gas is in the upper part and oil below, it is possible 
to calculate bottom pressure by gauging surface pressure and adding the 
pressure to the weight of the column of liquid; but in order that this may 
be fairly accurate a knowledge of average density of the liquid and the exact 
position of the dividing line between gas and liquid must be known. 

When producing through tubing with a gas-oil ratio high enough for much 
free gas to accompany the oil to the well, a well should theoretically have a 
fluid level in the casing about even with the bottom of the tubing, and casing- 
head pressure corrected for weight of gas column in the casing should show 
bottom-hole pressure. This does not always hold in practice. 

Where the bottom-hole pressure is great enough to raise the fluid level to 
the surface, the measured well-head pressure, together with the pressure due 
to the weight of the column of oil, should then indicate the bottom-hole 
pressure. This would be true only when the average density and any 
variation in the density from well to well are known. 

With flowing wells the relation between surface and bottom-hole pressures 
is more complicated, the pressure at the surface depending not only on 
pressure at the bottom, but also on friction of the oil and gas flowing, depth 
of well, gas-oil ratio, solubility of gas in the oil and slippage of the gas past 
the oil. These factors are all difficult to evaluate. 
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Measuring devices available for measuring bottom-hole pressures are of 
three general types :—(1.) recording gauges lowered on a single-strand wip 
line; (2.) pressure element connected to an electrical system; (3.) com. 
pressed gas intoduced into a string of tubing extending nearly to the bottoy 
of the well. 

A primary application of bottom-hole pressures is in connection with the 
determination of reservoir pressures. By recording the decline of reservoiz 
pressure it is possible to predict when the field will fail and also how much 
oil the field will ultimately produce. Another application is the determination 
of potential production. 

The measurement of pressures in a shut-in well at different depths wil 
enable the location of the liquid level to be established. 

The difference between flowing pressure and shut in pressure of a well js 
proportional to the rate of its flow, and so the quantity per day produced for 
each pound of pressure drop is a measure of the average permeability and 
thickness of the reservoir at the particular point. Productivity of th 
formation can, therefore, be obtained from bottom-hole pressure. 

Contour maps can be built up from a knowledge of bottom-hole pressures 
Illustrations of these maps are given in the paper. kn V. W.C. 


672. U.S. Patents on Dritiemsc ArrarRatus AND Metuops. 

T. L. Scott and H. T. Baggett. U.S.P. 1,858,248, 17.5.32. A core catching 
device. 

T. L. Scott and L. E. Garfield. U.S.P. 1,858,249, 17.5.32. A fast rotating 
well drill has a drive-shaft running axially between bearings with the drill 
pipe and motor at the upper end of the shaft. 

J. A. Glover. U.S.P. 1,858,270, 17.5.32. A deep well pump. 

F. L. Scott. U.S.P. 1,858,282, 17.5.32. <A drill head with a single cutter 
for cutting the centre of the hole and a number of outer cutters for cutting the 
outer portion of the hole. The centre cutter bears against the inner ends of 
the outer cutters to hold them in position. 

F. H. Hinderliter. U.S.P. 1,858,500, 17.5.32. A method for removing the 
fluid above a lost tool to allow the hydraulic pressure in the bottom of the well 
tu furee the tool free from the bottom. 

F. J. Hinderliter. U.S.P. 1,858,501, 17.5.32. Apparatus for cementing 
well casings. 

P. A. Bestant. U.S.P. 1,858,799, 17.5.32. A gasoline tank protector. 

H. E. Gran and A. J. Colmeraner. U.S.P. 1,858,926. An adjustabk 
headed bit operated by means of a mandrel. 

W. E. Winn. U.S.P. 1,859,420, 24.5.32. A well surveying device consist- 
ing of casing equipped with pendulum, ball and socket joint, a compass and 
some fusible medium into which is submerged the pendulum and compass. 

A. E. Atkinson. U.S.P. 1,859,490, 24.5.32. Radially placed jets at a 
point above the commencement of a crooked hole produce a new shoulder 
and enlarge the hole until the string is vertical. The jetting head is removed 
and the usual drilling head replaced to operate on the newly formed shoulder. 

O. A. Mellin. U.S.P. 1,859,593, 24.5.32. A well cementing device. 

R. C. Baker. U.S.P. 1,859,648, 24.5.32. A well cementing device con- 
sisting of a collar containing two ball valves. The upper prevents fluid flow 
upward and the lower fluid flow downward through the plug. Ports are 
drilled to the lower valve body for the passage of cement. 
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¥. N. Crippen. U.S.P. 1,859,654, 24.5.32. A tubing catcher. 
J. Meyer. U.S.P. 1,859,744, 24.5.32. Power for oil wells. 








Cc. A. Rusmusson. U.S.P. 1,859,793, 24.5.32. Casing head. 

E. Timbs. U.S.P. 1,859,809, 24.5.32. A tool joint with a lock ring welded 
to the skirt of the hose portion and to the section of the drill stem threaded 
to the loose portion of the tool joint. The ring provides a removable drill 
stem supporting shoulder. 

J. A. Zublin. U.S.P. 1,859,947-50, 24.5.32. (a) A rotary bit; (6) A bit 
with cutters having scraping and rolling motions ; (c) A means for operating 
a core engaging device and an orientating device ; (d) A core catching means 
consisting of a chain-like member movable from the gripping to the non- 





gripping position. 

B. J. Clouse. U.S.P. 1,860,016, 24.5.32. A guiding member is added to 
an overshot with means of moving this member from the active to the inactive 
position. 

EK. L. Davenport and G. C. Jackson. U.S.P. 1,860,080, 24.5.32. An 
adjustable bottom hole flow beam which consists of a shoe attached to the 
tubing with a bearing for a valve stem. The valve stem is operated from the 
urface and is threaded for adjustment. Bee Ge We Ge 








Crude Oil. 
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673. PAanarrin AND ConceaLinc-Orm Prosiems. C. E. Reistle. U. 
Bur. Min. Bull., 348, 1932, pp. 170. 

This publication consists of two main parts. The first is a discussion of 
the results obtained from field studies of the factors responsible for the 
deposition of paraffin and the congealing of oil and of practical methods of 
dealing with these problems. The second part deals with the analyses of 
crude waxes or paraffin obtained from different representative crude oils. 
In an appendix is given a description of the apparatus and methods used for 
solubility determinations, while a bibliography of some 180 references and 
patents completes a work of some considerable value. Wy ae Be 


Gas. 


674. American ApsoreTion PLANT For Burman Gas. C. H. Smith and 
B. Mills. Refiner, 1932, 11, 266-268. 

\bsorption plants designed and constructed by C. F. Braun and Co. have 
been installed at Yenangyoung and Singu for the Burmah Oil Co. Except 
for the stabilisers the plants are duplicates. The Yenangyoung plant 
produces a commercial and a light gasoline or a stabilised natural gasoline. 
The Singu stabiliser makes natural gasoline only. At Yenangyoung, operation 
commenced in October, 1931, and quantities of gas up to 17,000,000 cu. ft. per 
day were passed, giving gasoline from 1-5 to 1-7 gallons per 1000 cu. ft., with 
an oil circulation varying from 320,000 to 490,000 gallons per day. Full load 
operation of the two plants will recover nearly 45,000 gallons of stable natural 


gasoline daily, but this is a future figure as the gas load at Singu is now light. 
B. C. A. 
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675. FUNDAMENTALS or ConDENSER, Heat EXCHANGE AND REBOILER po, nethods of 


Natura Gas Rectiriers. I. N. Beall. Refiner, 1932, 11, 343-347. 






In natural gasoline rectification heat is continuously supplied and abstractej 
from the system, the primary source of heat being steam. The necessary 
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heat transfer is essentially a surface phenomenon dependent on the tempera. rude I 
ture difference between the heating medium and the materials to be heated, pl cr - 
The coefficient of overall heat transfer is affected by the metal of the tubes, —_ 
the presence of fixed gases and the presence of stationary films which reduge “ sete 
KAUSEE Y + 


heat transfer. 
The overall co-efficient of heat transfer U for parallel flow is : g79. WA 
U=h,+h,+h, and for series flow wep 
1 l l l Mono 
on G8 an © an + an OO, 
U h, h, h; 
where h,, hy, ete., represent the heat transferred per unit area per degre 
By attaching values to these quantities it is shown that heat conductivity 
of a metal is a small factor in the overall coefficient U. 

The surface required for Column reboilers is calculated from the total heat 
required for vaporisation divided by the coefficient of heat transfer x (steam 
temperature—kettle temperature). 

An equation is given for the derivation of the overall coefficient of heat 
transmission for condensers and by attaching numerical values to the quanti. 
ties therein, it is shown that to gain increased heat transfer efficiency, the 
following are in order of importance—the vapour side, the cooling liquid side 
and, lastly, the metal wall. 

Nusselt’s equations dealing with the Theory of Vapour Condensation ar 
quoted, and the use of logarithmic mean temperature difference is explained. ties: (c) 

B.C. A. Bh anion of 
676. Naturat Gasouine’s Prace in Furure Rerivery Economics. £. mination 
Kaye. Refiner, 1932, 11, 331-334. and (f) d 


Production of natural gasoline has declined in the past three years from 
7,000,000 to 4,250,000 gals. per day, largely due to the continuous expansion 9 65°. Mi 
in cracking facilities and recovery plants. It has been found, however, that Oil 
natural gasoline possesses outstanding advantages over. vapour recovery 
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gasoline in (1) very high responsiveness to ethyl; (2) maintenance of anti la — — 
knock characteristics over a wide range of engine operating conditions wate 
Experiments showed that, for engine jacket temperatures of 212° F. and — t 
362° F., a natural gasoline blend decreased 1-1 in octane number whilst a M500 B 
vapour recovery blend decreased 3-3. It is claimed that as fuel systems ar ath & ; 


improved, the use of higher vapour pressure gasolines will result. B.C. A. one | 
means 


677. Practne or Contrrot InstruMENTS tN NaTuRAL GASOLINE PLANTS. connect 
D. E. Fields. Refiner, 1932, 11, 316-318. day. T 
in pres 


Changes in the location of control instruments in natural gasoline plants 


; ° 8 . , ° A unneces 
tending to give better efficiencies of plant operation are described. B.C. A. temper 
678. ANatysis oF Naturat Gas rrom Turner VALtuey. Petr. World, solution 

1932, 29, 148-152. to rem 


° ° ° . ° 2 consul 
This article gives a description of the work of Rosewarne and Offord on 


the analysis of the natural gas from the Turner Valley field of Alberta. Types The 
of gas analysis apparatus—e.g., Burrell, Oberfell, Podbielniak, etc.—are and m 
described and compared. The Podbielniak apparatus was chiefly used, = 
and gave the average analysis of purified Turner Valley gas as 89-1% methane, diagra 


55% ethane, 3-2°, propane, 1-3, butanes and 0-9, pentanes. Three calorif 
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nethods of sampling were employed : (a) by downward displacement of water 
n a glass bottle ; (6) by collection in a steel cylinder under low pressure ; 
nd (c) by collection in a 40 ft. copper coil of increased diameter every quarter 
length immersed in a pail of hot water. Differences in analyses due to 
nethod of sampling were small. A theory on the mechanism of production 
of crude naphtha in the Turner Valley field is given, being based on the 
analyses. It is also concluded that the use of stabilising equipment will result 
in increased naphtha yields and provide an opening for the liquefied gas 


G. R. N. 









industry. 


679. Warninc AGENtTs ror Fvet Gases. A. C. Fieldner, R. R. Sayers, 
W. P. Yant, 8. N. Katz, J. B. Shohan and R. D. Leitch. U.S. Bur. Mines, 
Monograph 4, 1931, pp. 168. 


Warning agents are materials which are added to fuel gases to cause the 
presence of the gas to be detected by odour or irritating effect, and hence 
arouse sleeping persons before the escaping gas attains dangerous concentra- 
tions. The fuel gases particularly concerned are those which lack the sense 
affecting properties necessary for detecting a significant escape of gas. For 
the investigation, the following substances were chosen as being promising 
and representative of their type : crotonaldehyde, a nose and throat irritant ; 
chloracetophenone, a lacrimator; ethyl mercaptan, a disagreeable odour ; 
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pyridine, a tolerable odour; amyl acetate, a mild, pleasant odour; and 
butylene, amylene and cracked oil condensates as typical of the so-called 
gassy odours. The monograph, after an introduction and resumé of previous 
work on the subject, is divided into 6 main sections : (a) survey and selection 
of possible agents ; (b) determining warning intensities and warning proper- 
ties ; (c) testing corrosion properties ; (d) physiological effects and corrosive 
action of products of combustion of warning agents; (e) field tests—deter- 
mination of carrying power and practical aspect of using warning agents ; 
and (f) determination of amount and cost of warning agents. W. H. T. 


680. Mrxinc REFINERY AND OTHER GASES FoR PusLic Suppty. R. C. Conine, 
Oil and Gas. J., 5.5.32, 30 (51), 17. 


Present and future contracts cover the supply of refinery gases from three 
large refineries in the Chicago area, to be mixed with steel mill gas for public 
supply. From past experience this will result in a large saving in gas 
production costs. The refinery gases have a calorific value of 1350 to 
1600 B.Th.U. per 1000 cu. ft., and an average H, S. content of 1450 grains 
with a maximum of 2400 grains per 1000 cu. ft. The H, 8S. is removed by 
means of soda solution in two absorber towers 47 ft. high and 7 ft. in dia., 
connected in series. The capacity of the absorbers is 3 mil. cu. ft. of gas per 
day. The refinery gas is supplied at a pressure of about 35 Ib. and as the drop 
in pressure caused by the purification system is only 1 lb., recompression is 
unnecessary. The spent solution is reactivated by means of air heated to a 
temperature of 85-90° F. In the dyhydrator section calcium chloride—brine 
solution is used and oil of gravity 28-30° Bé. is sprayed in the last section 
to remove entrained brine and to saturate the gas with oil. Details of chemical 
consumption and of operating temperatures and pressures are provided. 

The steel mill gas has a calorific value of 565-580 B.Th.U. per 1,000 cu. ft. 
and mixing is effected by suitable regulators and controlled by a calorimeter 
connected to a motor-operated bleeder valve. The arrangement is shown 
diagrammatically. The mixed gases passing to the supply system have a 
calorific value of 1000 B.Th.U. per 1000 cu. ft. R. A. E. 
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681. Prorerrixs or Propucts MADE From ReFinery VAPOR Recovery 
System. E. Kaye, Oil and Gas J., 19.5.32, 31 (1), 19. 

The extension of cracking operations and improvement in recovery systems 
has increased the yield of gasoline from this source until at present it re presents 
5 to 6% of the total production in many refineries. In most cases, partic ularly 
where corrosive gases are handled, the conventional absorption type of plant 
is preferred to the compression type. In the latter type, however, operating 
costs are lower, while the salvage value is higher. The plant is also easier 
to operate, requiring less strict laboratory control. 

Insufficient attention is being paid to the effective volatility of the 
absorption gasoline, excessively volatile gasoline being added to the straight run 
material in order to improve octane number, etc. As a result, high storage 
losses with consequent reduction in octane number are occasioned. 

An artificial surplus of natural gas is also created and the value of r fined 
products generally debased. 

Analyses of refinery vapour gas as compared with Seminole and Burbank 
natural gas indicate that the former has more propane, but approximately th 
same content of butane as the latter. C. L. G. 





682. Properties or Liqueriep Perroteum Gases AND Tuer Uses wiry 
Strencues. T. W. Legatski, Oil and Gas J., 19.5.32, 31 (1), 
Specifications have been drawn up for commercial propane and bhutan 
bearing in mind the various purposes for which these products are to be used, 
as well as the various manufacturing and transportation factors. Tle 
specifications are :— 


Propane.—Composition, at least 95°, propane and/or propylene (liquid 
volume); residue, mercury ag ay test, not more than 2% vol.; vapour 
pressure, not above 225 lb. in. at 105° F.; sulphur content, corrosive 


sulphur (dissolved H, 8 hn - Paaation tl compounds) to be entirely absent 
Inactive organic sulphur not above 15 grains per 100 cu. ft. of vapour; 
water content, satisfactory to standard cobalt bromide test. 

Butane.—V apour pressure, not above 75 Ib./sq. in. at 105° F. final boiling 
point, not less than 95%, to evaporate below 34° F., determined by open 
cylinder weathering test; sulphur content, corrosive sulphur (dissolved 
H,S and mercaptan compounds) to be entirely absent. Inactive organi 
sulphur not above 20 grains per 100 cu. ft. when expressed on the equivalent 
thermal basis of 550 B.Th.U. enriched or manufactured gas; water content, 
entirely free from water. 

Descriptions are given of the N.G.A.A. tentative methods for determining 
the nature and extent of contamination by heavier hydrocarbons of propane 
(Mercury freezing test) and of butane (open cylinder weathering test), and 
of the N.G.A.A. tentative methods of vapour pressure of liquefied petrolewn 
gases (Bomb method), water content (cobalt bromide test) and specifi 
gravity. 

The requirements for odorising agents for natural gases for domestic and 
industrial purposes are given as: (1) Cheapness, bearing in mind quantity 
required ; (2) strength of odour; (3) non-corrosivity to steel, copper and 
brass ; (4) absence of toxicity; (5) stability ; (6) freedom from formation 
of objectionable compounds on burning. 

There are also specific requirements for stenches according to the method of 
stenching proposed, viz.: (1) by solution; (2) addition of immiscil 
materials ; (3) use of stench pots. 

The materials which have been found satisfactory as stenches for butane 
are Calodorant, pyridine, ethyl mercaptan, ethyl sulphide and for propane 
ethy! sulphide. Cc. L. G. 
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TREATMENT oF Gases ConTAINING SuLPpHUR ComPpouNDs. Trinidad 
Leaseholds, Ltd. E.P., 370,911, 12.4.32. Appl., 12.1.31. 
The gases are subjected under pressure to the action of sulphur dioxide 


ht OVERY 683 





SVstems 





‘Presents Bin the presence of water. The aqueous solution of polythionic acids so formed 
ticularly B is treated with hydrogen sulphide in order to convert the acids to elemental 
OF plant sulphur. a. a os 
perating 


684. Ligurip Unsaturatep Hypaocarsons or Hiegn Motecurar WEIGHT. 
J. Y. Johnson, Assr. to I. G. Farbenind. A.-G. E.P., 372,312, 2.5.32. 
of the Appl., 2.2.31. 
ight run Olefines of low molecular weight (5 C. atoms) are converted into liquid 
storage § olefines of higher molecular weight by passage in the gaseous phase at 
temperatures below 300°C. (40°—200°C.) for a duration of from 0.5 to 
fined § 100 secs. over inorganic halides. The latter (e.g., aluminium chloride) 
become gaseous only at a temperature between 100° and 800° C., and their 


O Casier 





irbank — substantial volatilisation is avoided. © 4 
ly 
Ay 685. CONVERSION oF PARrarrins. Soc. des Carburants Synthétiques. E.P., 
372,555, 12.5.32. Appl, 7.5.31. (Conv. (France), 21.5.30. 
a, Saturated hydrocarbons are converted into ethylenic hydrocarbons by 
— passage in the vapour state over dehydrogenating catalysts. The latter are 
heavy metals of Group 1 or of Group 8 of the Periodic table (¢.g., copper, 
“o’ E niekel, cobalt, platinum). The temperatures used are between 450° and 600° C. 
Me the time of contact being very short (less than 2 mins.). W. H. T. 
liquid See also Abstracts Nos. 724, 731, 732, 756-759, 774. 
apour 
Osive 
ment Motor Fuels. 
Ns BB 636. Gum Sranmiry or Gasoumwes. J. W. Ramsay. Ind. Eng. Chem.. 
1932, 24, 539. 
ol The paper comprises a study of the variables operative in the oxygen 
vel bomb method for the estimation of induction periods of cracked gasolines. 
sani, A detailed description of the apparatus used is given, together with its method 
aleed of operation. The results obtained from an investigation of the effects of 
wae temperature, oxygen pressure and time, show that the induction period and 
period of gum stability of a gasoline at a given temperature are a linear 
— function of the oxygen pressure. It is also proved that the induction period 
mm. and the period of gum stability at any given oxygen pressure are a function 
onl of the temperature. It is probable that, if the induction periods at two or 
me three temperatures and with 100 Ibs./sq. in. oxygen pressure are known for a 
vif sample of gasoline, its period of gum stability under atmospheric pressure of 
air and at any temperature may be predicted with a fair degree of accuracy. 
wail WwW. 3. F. 
ity 687. Gum Sraspmiry or Gasotines. E. W. Aldrich and N. P. Robie. 
and J.S.A.E., 1932, 30, 198-205. 
ton This is a discussion of the gum stability of gasolines as measured by the 
oxygen-bomb method, the procedure and conclusions being very similar to 
of those of Ramsay (preceding Abstract). 


ie The bomb used is very similar to the original apparatus of Hunn, Fischer 
and Blackwood, and is heated in an_oil bath, thermostatically controlled and 
ne fitted with an ingenious electrical switch, which cuts the heating circuit 
ne should the stirring arrangements fail. Full experimental details are given 
of the method employed. 
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Duplicate values for the induction period were found to agree to withi, 
about five minutes. Little gum was found to be formed during the induction! 
period (measured from the time of introduction of the bomb into the bath 4) 
the commencement of the pressure drop). Although the bombs were Cooled 
in an ice bath after removal from the heating bath, it is shown that the 
gasoline requires some time to cool down, and consequently some oxidatio, 
oceurs after removal. 






The effect of pressure on the induction period was measured, and it wa 
shown that the induction period at 1 atm. air pressure is 1-38 times that 
100 lb. oxygen pressure, both measurements being made at the same temper. 
ature ; this figure agrees closely with that given by Ramsay. 

As regards the effect of temperature, it was shown that :— 

log. I; atm. = @ + b log t, 
where I, atm- is the induction period at an air pressure of 1 atm., and 
a and b are constants characteristic of the gasoline. The slopes of the lines 
may vary considerably with different gasolines. To extrapolate back 4 
ordinary temperatures it is consequently necessary to make measurements qt 
more than one temperature. 

A difficulty in connection with the measurement of the induction peric 
arises from the fact that the gasoline in the bomb requires a@ considerabk 
period to attain bath temperature. This period is probably not less thar 










one hour in general, and under the authors’ experimental conditions wa 
about 1-5 hours. Mathematical expressions are deduced for obtaining 4 
correction for the induction period, allowing for this gradual temperature rise 
For induction period of 90 minutes or more, the correction was found to lx 
0-8 + 0-1 hour, to be deducted from the induction period corresponding t 
an air pressure of one atmosphere. 

It is concluded that, while results of bomb experiments can readily |x 
extrapolated to ordinary pressures, the procedure does not permit determination 
of induction periods at sufficiently low temperatures to render the extrapo 
lation to storage temperatures sufficiently accurate. It is hoped to improw 
the accuracy of the deductions by further work on lines indicated. 

E. B. E. 
688. Gum Test ror Motor Sprrreirs. G. Haim. Brennstoff-Chem., 1932, 
13, 128-130. 


Kléttner’s and Jacqué's methods for the determination of gum in motor 
spirit are described and the relative merits of the two methods discussed, 

In Kléttner’s method 200 ml. of the sample are evaporated in a smal 
round-bottomed flask, and air is aspirated through the liquid for about 
2-3 hours, the amount of air passed being registered. The residue is then 
evaporated to dryness over a flame. The maximum quantity of gun 
allowed is 10 mg./200 ml. of sample. 

Jacqué heats 100 ml. of the sample under a reflux condenser on a water 
bath for one hour, then a stream of air at the rate of 2 litres/hour is passed 
into the flask for two hours. The residue is dried at 105° C. and weighed 
In this method the air is measured by the drop in the level of the water in 
the aspirator. 

Pure benzole, toluole and xylol were utilised in this research, and the amount 
of gum formed was found to vary according to the quantity and velocity of 
the air supplied. Two litres of air gave markedly different results, generally, 
the greater the quantity of the air the less the quantity of gum formed. 
Haim confirmed this by using benzole-gasoline mixtures, and showed that 
the rate of the air-flow was very important. 
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Pure benzole gave, with both methods, unweighable quantities of resin ; 
also a treatment with concentrated hydrogen peroxide gave no greater 
quantities of resins. Pure toluole gave no gum by both methods, but 
considerable quantities with perhydrol; the methyl group in toluole is 
possibly oxidised to a carboxyl group. The gums were dissolved in alcohol 
and the solution titrated with N/10 NaOH solution when acids were shown 
to be present. 

When 5% of xylol was added to one of two samples of benzole and both 
samples exposed to light for four weeks, the sample containing xylol was more 
highly coloured, but contained less than half as much gum as the untreated 
sample. The same effect was observed when a little phenol or 5% of xylol 
was added to mixtures of benzole and gasoline. Pure toluole after three 
months’ exposure to light gave gum amounting to four times the normal 
value. A greater effect was observed with xylol. 

In conclusion there is no real essential difference between the two methods, 
although Kléttner’s method is claimed to be simpler and the results to be 
more accurate. It has the advantage that the quantity of air need not be 
measured, It was found necessary to use benzole which had been exposed to 
light for three months, and it was best to dry the residue by heating in a 
drying oven at 140° C, 

The use of Jena or Kavalier glass had no influence on the results. 

W. 8. E. C. 
689. Composition oF Srraigut-RuN PENNSYLVANIAN GASOLINE: II. 
FRACTIONATION AND Knock Ratina. M. R. Fenske, D. Quiggle and 

C. O. Tongberg. Ind. Eng. Chem., 1932, 24, 542. 

In one fractionation, straight-run Pennsylvanian gasoline was separated 
into fractions of alternate high and low knock rating. It was found that this 
variation in knock rating was due to straight-chain paraffins and to aromatic 
and naphthenic hydrocarbons being concentrated in certain fractions. 
Refractionation enabled some substances to be obtained which closely 
approximated pure materials, both as to physical properties and knock 
behaviour. Any one normal paraffin is present in the gasoline to the extent 
of 2-5°,, and it is possible that these normal paraffins, while not constituting 
a very large percentage of the gasoline, are largely responsible for the knock. 
The fractionating equipment used (see Abstract No. 520) effectively concen- 
trated these paraffins and permitted their removal from the gasoline. 


W. H. T. 


690. PHorocnemicaL Reactions ror THE Rapip Derectrion or IRon 
CARBONYL IN Fvets AND Dopges. H. Kiemstedt. Erddl u. Teer, 1932, 
8, 253-255. 

It is desirable for the chemist to have a rapid means of detecting the various 
ingredients of motor fuels and dopes. For the detection of iron carbonyl, 
the action of sunlight or ultra-violet light affords a convenient test. The 
brown precipitates which are formed by exposing a fuel such as Motalin to 
light are characteristic of iron carbonyl, and afford a fairly safe means of 
detection. About a test-tubeful of material is required, but the carbonyl 
must be present in sufficient concentration to leave no doubt as to the nature 
of the flocculent precipitate. 

The presence of naphthenic acids interferes with the test, as the iron salts 
f these acids are soluble in benzine, although the decomposition of the 
carbonyl is accelerated. Stearic, oleic and resin acids act similarly to 
naphthenic acids. Usually, however, a yellow, brown or red colour is quickly 
formed, 
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The precipitation occurs in the presence of castor oil and also in that of 
chlorinated hydrocarbons, but in the latter case the appearance and 
composition of the precipitate are different. 

If tannic or gallic acids are present, a blue or blue-black colouration o 
precipitate will be formed, even in the presence of the above-mentioned 
acids. This reaction is quantitative ; it is also very sensitive, detecting as 
little as 1 mg. iron carbonyl! in 100 ml. benzine. 

A further method consists in moistening a filter-paper with a drop of the 
suspected liquid and exposing to light. If iron carbonyl is present, a brown 
discolouration will be obtained which, on treatment with hydrochloric acid 
and potassium ferrocyanide, yields prussian blue. Other reactions may also 
be appled to the brown stain. E. B. E. 










691. Economics or Octane Numper. B. E. Sibley. Oil and Gas J, 
14.4.32, 30 (48), 14. 


In order to follow the trend in automobile manufacture over the period 
1927-1932, it was decided to take on on equal basis the data on the first 
10 groups by sales, which represent 80/92% of all passenger cars sold during 
the period. Graphs of the averages thus obtained are presented and show 
an increase during the period of 50% in relative power, about 20% in C.R., 
about 9% increase in power due to increase in C.R. (calculated theoretically), 
and about 8% increase in specific displacement. Another graph shows the 
average changes in standard C.R. of popular price and of expensive cars, and 
of the optional compression ratios offered by the manufacturers of the latter 
type. Standard C.R.s show a gradual increase, but, whereas the optional 
C.R.s show a large increase in 1928, there is little change since that date. 
For 1932 the points on all three curves lie between about 5-2 and 5-5, 
Curves indicating trends in the octane numbers of gasoline over the 
same period show that premium fuels have increased from about 67 to 75 
and regular fuels from about 53 to 61. 

Considering the data presented, it is seen that most of the increased power has 
been obtained by other means than those of increasing specific displacement and 
compression ratio. Changes in Ford models illustrate this point very clearly. 
The trends in compression ratio changes indicate that there is little likelihood 
of a big increase in the near future. Other factors which make it questionable 
whether refiners should go to great expense in obtaining increased octane 
rating of gasolines are : (1) The report issued by the Ethyl Gasoline Corporation 
entitled, “Correlation of knock-testing engine ratings with knocking in 
automobile engines,” which indicates that- test engine results carried out in 
accordance with methods now in vogue are not always in agreement with 
results obtained on the road ; (2) The increased roughness in operation which 
is liable to arise when a very high C.R. is employed may be objectionable to 
the public ; (3) The use of aluminium cylinder heads offers the opportunity of 
employing a higher C.R. without encountering objectionable fuel knock. 

R. A. E. 


692. Treatments or Hich Octane Gasouine. F. R. Staley, Petr. Eng., 
April, 1932, 3 (7), 18. 


The various methods and processes used by refiners to remove gum-forming 
and corrosive sulphur compounds without seriously impairing the anti-knock 
value of the gasoline are listed and briefly described. There has been a 
decrease in the consumption of acid used in refyning to the extent of 14-1% in 
1931 as compared with 1930, partly on account of the change in character of 
average crude and partly on account of the deleterious effect of acid on the 
anti-knock value of the refined gasoline. Acidless vapour phase treating 
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processes used include (1) the Gray, in which Fuller's Earth is employed ; 
(2) the Gyro Process in which the clay and oil are heated under pressure at & 
temperature of 600° F., followed by reduction of pressure which permits 
separation of clay and polymers from the gasoline vapours ; (3) zinc chloride 
method in which gasoline vapour is passed through the boiling metallic salt 
solution. Other processes using acid under conditions which permit of better 
control than the ordinary contact method are (1) the 8.0.C. of California 
method in which the reaction is carried out at reduced temperature ; (2) the 
Stratford Process in which a contactor and centrifugal separation are 
employed, and which is especially applicable to distillates of high sulphur 
content. Other methods are (1) the magnesium hydroxide process which is 
said to effect removal of phenols and H,S8. and the neutralisation of acidified 
stocks and to convert mereaptans to disulphides. The mineral “ Brucite ” 
and elementary sulphur are employed in the process, regeneration of the 
hydroxide being effected by boiling with water and sodium hydroxide 
solution. Subsequent doctor treatment is usually necessary ; (2) sodium and 
calcium hypochlorite; (3) cupric ammonium sulphate; (4) the method 
patented by Dr. Dunstan of preliminary sodium plumbite treatment followed 
by chlorine or sodium hypochlorite treatment. 

The method best suited to a given gasoline depends on manufacturing 
process and origin of crude. References to literature describing the various 
treating methods outlined are given. R. A. E. 


693. Moror Gasotine Survey, Aveust, 1931, Part I. A. J. Kraemer and 
E. C. Lane. U.S. Bur. Min. Repts. Invest. 3162. Feb., 1932. 


The survey gives information on 319 samples of gasoline obtained from 
service station pumps, collected in 19 areas of the U.S. There were 98 samples 
of premium-price, and 221 samples of competitive-price gasolines. The 
samples were collected by chemists and engineers of the bureau and the special 
precautions employed to avoid as far as possible any deterioration in quality 
of the samples before testing are described. 

The results of the survey may be summarised : (1) Corrosion test (Method 
D.130—27 A.S.T.M.), only two of the samples tested failed to pass this test; 
(2) Distillation range (Method D.86—30 A.S.T.M.). All premium-price fuels 
satisfactorily met the requirements of the Federal specification for U.S. 
Government motor gasoline. Five samples of competitive-price gasoline 
failed to meet all the requirements of the same specification, two of these 
were third grade gasolines; (3) Sulphur content (Method D.90—30T A.S.T.M.). 
The average sulphur content shows a slight reduction as compared with the 
results of the two previous surveys. 87.6% of all samples tested contained 
0.10% or less, and 59.9% contained 0.06% or less.. 5% of the samples 
contained 0.17% or more of sulphur. Probable causes of the reduction noted 
are mentioned ; (4) Reid Vapour Pressure (Method D.323—31T A.8.T.M.). 
102 samples (32%) failed to meet the optional Federal specification limit of 
8lb. for August deliveries. Only one sample having a vapour pressure 
exceeding 10 lb. was found. In general, vapour pressures are higher than 
those recorded in the survey of August, 1930. 

The results of all tests are conveniently tabulated for easy reference. 

R. A. E. 


694. Moror Fuvet Researcn Work. W. A. Goldtrap. Oil and Gas J., 
14.4.32, 30 (48), 22. 

The research work to which reference is made is concerned with the 
increase in anti-knock value of motor fuel. It was found that straight run 
gasolines and heavy naphthas could be cracked to obtain good yields of high 
x 
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anti-knock gasoline. Three types of plant can be utilised for this purpose and 
each is illustrated by a flow sheet. Type I comprises reaction chamber, flash 
chamber, etc. Type II is similar except that the reaction chamber is omitted 
and in Type III the flash drum is incorporated in the fractionating tower, 
In operating the third type of plant the charge is pumped through a high 
pressure heat exchanger, counter current to the material from the heater. 
The charging material then passes to the heater itself, together with hot 
recycle stock, and is raised to the desired cracking temperature. The heated 
oil then enters the high pressure heat exchanger and after passing through 
pressure reducing valve enters the fractionating column directly. The 
principal factors to be considered in choosing and operating a reforming unit 
are briefly mentioned and discussed. The first type of plant mentioned is 
more expensive than either of the other two types, but is suitable for a wider 
range of charging stock. Operating costs are about equal for all three types 
and average roughly 25 c. per bri. of fresh charging stock. The improvement 
obtained in anti-knock value is illustrated by commercial tests on cracking 
Pennsylvanian gasoline and heavy naphtha. 

The gasoline possessed the following properties: I.B.P. 120° F., 20% 
over at 230° F., 90% over at 426 Octane number 40 ; and the heavy naphtha : 
I.B.P. 198° F., "20% over at 307° F., 90% over at 453° F., Octane number 30. 

The yields obtained were similar, viz., approximately 84% cracked 
gasoline, 5% residue, 11% gas and loss, and the octane rating of the cracked 
gasoline was 76 in each case. 

Analyses of the products are given and it is said that the gasolines require 
little or no treatment. Laboratory tests indicate that (1) as the pressure is 
increased for a given yield, octane number increases with pressure ; (2) at a 
given pressure octane number is increased at the expense of yield. R. A. E. 


695. Atconot rrom Woop Waste. Chem. Trade J., 1932, 90, 403. 


A report from the U.S. Vice-Consul at Hamburg, states that the Scholler- 
Tornesch process for the production of sugar and alcohol from wood cellulose 
has been operated on a commercial scale in Holstein since the latter part of 
1931. The plant has in operation three digesters each having a capacity of 
6 metric tons and two digesters of 12 tons capacity are now being added. 
Sawdust, shavings, and wood chips from lumber mills are utilised. Various 
species of woods give different yields. German Kiefer (pine) waste now used 
is said to yield per 100 kilos of dry wood, 60 kilos of glucose, of which 40 kilos 
is fermentable, the conversion requiring 8-10 hours. Acid usage is said to be 
one part per thousand. Present production costs are said to be 0.11 mark per 
litre of alcohol, based on a yield of 25 litres per 100 kilos of dry wood. Plant 
costs and situation are discussed. R. A. E. 


696. Mopern Fvets. W. A, Whatmough. Auto Eng., 1932, 22, 181-2, 
231-2. 


Data are given relating to petrols supplied by independent marketing 
companies and service stations. These are usually only a 4d. a gallon cheaper 
than combine petrols. 

Carless commercial petrol has sp. gr. and distillation range comparable 
with most No. 1 petrols ; its octane number is of the usual commercial value, 
but is good for a straight-run petrol. 

Cory’s commercial petrol is good value for money, but the initial volatility 
of their No. 1 is only just a little higher than the commercial petrol. Its 
sp. gr. and E.P, are higher and its knock rating lower than modern No, 1 
petrol. 
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Citex “ KN” petrol is a good grade No. 3 petrol, and Citex “ Koolmotor " 
has the characteristics of a high grade No. 1 petrol. 

* Ace of Spades ” No. 1 petrol has quite good volatility and specific gravity 
characteristics, but a poor anti-knock value. This, with nearly 30% added 
aromatics, constitutes “‘ Ace of Spades" benzole mixture, which sells at the 
same price as No. 1 combine petrols. The mean volatility of the commercial 
is high and the octane number is normal for a commercial grade spirit. 


“Imperial Super No. 1" petrol is not at all similar to the petrol of the 
same name obtainable in the summer of 1931. “‘ Wonder” petrol has the 
characteristics of a first grade petrol. 


The author gives data concerning the characteristics of typical samples of 
motor spirits obtainable on the European Continent. 


The French “ essence tourisme ™ corresponds to British No. 1 petrol, except 
that its anti-knock value is that of British combine commercials. The 
commercial grade, “‘ essence poids lourds " must contain from 25 to 35% of 
alcohol. This is to encourage the home production of alcohol. This petrol 
gives rise to carburation difficulties. 

In Germany the higher grade spirits are blends of petroleum spirit, benzole, 
and alcohol. This results in a well-balanced fuel with a very high anti-knock 
value. The use of alcohol and benzole is due to Government support in 
furthering the use of home-produced fuels. 


The two grades of spirit marketed in Italy are distinguished as light and 
heavy motor spirit. The special characteristics of Italian motor fuels are 
connected with the intensive cooling of their motor car engines. 


The two grades of Danish petrol correspond as regards volatility to British 
No. 1 petrols and commercial grades respectively. They have lower anti- 
knock values. 

Scandinavian motor spirit is a blended petrol, but nevertheless has a low 
octane number. J.M. F. 


697. Decummine Gasottve. Gulf Refining Co., D. R. Stevens and W. A. 
Gruse. E.P. 370,671-2, both 14.4.32. Appl. 24.4.31. 


Cracked hydrocarbon condensates are stabilised and degummed by heating 
to a temperature between 700° and 830° F., but below re-cracking temper- 
ature and under a pressure of 70 atm. for 30 min. Hydrogen is also added 
during the degumming treatment and the distillate is then fractionated. 

W.S. E. C. 
698. Moror Sprrir. Gewerkschaft Mathias Stinnes. E.P. 371,752, 28.4.32. 
Appl. 5.9.31. Conv. (Germany), 25.9.30. 


Motor spirit is refined by treatment with dilute sulphuric acid at temper- 
atures below 40°C. The acid treated spirit is neutralised with alkali and then 
treated with hot alkali, thus producing a spirit stable on storage. 

W. H. T. 
699. Moror Sprerr. W. I. Jones and L.C.I. E.P. 372,783, 11.5.32. 
Appl. 11.2.31. ' 

A fraction (b.p. 170°-200° C.) is separated by distillation at atmospheric 
pressure from crude oil obtained by the destructive hydrogenation of coal. 
The fraction, either alone or in admixture with other hydrocarbon oil or 
hydrogenisable vapours, is subjected to the action of hydrogen and/or carbon 
monoxide under a pressure of at least 20 atm. and in the presence of a 
hydrogenating catalyst at a temperature of 400°-600°C. The phlenolic 
x2 
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constituents are thereby converted into aromatic and/or hydroaromati; 
hydrocarbons. The reaction gases on cooling furnish a condensate cop, 






































sisting substantially of motor spirit, containing little or no phenolic bodies ; ' 
W. H.T, The ™ 

mineral 

700. Decummine anp Srapitisinc Hyprocarson Distictates. D. R vaporise 


Stevens and C. R. Payne, Assrs. to Gulf Refining Co. E.P. 372,923 § cyanised 


19.65.32. Appl. 28.4.31. Conv. (U.8.A.), 7.5.30. it is disc 
Hydrocarbon distillates are degummed and stabilised by adding to them § 704. P 

a proportion (2-50%) of residual oil from the prior distillation of a cracked E.P 
hydrocarbon distillate. The mixture is heated to a temperature between The f 
700°. 800° F. at a pressure of about 70 atm. W. H.T, complet 
consider 


701. U.S. Patents on Moror Sprirrr. means 


E. A. Dickinson. U.S.P. 1,853,671, 12.4.32. Vapour phase refining of § i= the ° 
cracked spirit with solid absorptive materials eliminating temperature ris | %UPP!Y 
during treatment. at a con 

C. B. Watson. U.S.P. 1,853,755, 12.4.32. A two-stage vapour phas 
refining of vapour-phase cracked spirit. The agent employed is fuller’s earth, 
partial condensation being the means of supplying flushing liquid for the 
removal of polymous from the absorbent. . 

J.C. Morrell. U.S.P. 1,853,920, 12.4.32. Refining of cracked spirit in 12. 
two stages—firstly, with phosphoric acid, and then with sulphuric acid. 

J.C. Morrell. U.S.P. 1,853,921, 12.4.32. Refining of cracked spirit with B Lubric: 
sulphuric acid saturated with sulphur dioxide. may be 


T. T. Gray. U.S.P. 1,853,972, 12.4.32. Vapour phase refining of cracked | ™° ° 





distillates, using a solid absorbent, and effecting heat exchange from treated pe 
vapour to the absorbent. ite 


J.C. Morrell. U.S.P. 1,854,417, 19.4.32. Treatment of cracked distillates @ higher 
with a solution of sulphur dioxide in sulphuric acid at a temperature below @ tions v 
2° F. and under pressure. are no’ 


B. J. Souther. U.S.P. 1,854,866, 19.4.32. Treatment of petroleum with "° “ 
alkyl hydrogen sulphates, the latter being selected from the lower members of (4) the 
the alkyl! series. load-cs 


J. C. Morrell. U.S.P. 1,855,486, 26.4.32. Vapour-phase treatment of § abrasi 
cracked spirit with sulphur dioxide and oxygen containing gas in the presence is to b 
of ferric sulphate. W.H.T. is out 
carryil 
obtain 
706. 


v 


Kerosine. The 
manu 
702. Ow Burners. Shell Mex, Ltd., R. W. Richardson and A. R. Abbott. tions 
E.P. 370,918, 13.4.32. Appl. 13.11.30. Ini 
The burner, a kerosine heating lamp, is fitted with a casing which, when elit 
lowered, automatically effects the operation of a wick actuating device. rathe 
The wick is thus moved to a position such as will produce the maximum allows 
smokeless flame when the burner is warm. W.H. T. final 
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703. Portrymne Mrverat Om. J. Smith. E.P. 371,394, 13.4.32. Appl. 
13.1.31. 


The invention relates to a process and apparatus for the extraction from 
mineral oils of deleterious substances such as sulphur and phosphorus. The 



































D. R. — vaporised oil is introduced together with steam into a tower containing 
372,928 B cyanised coke mixture, through which the oil vapour is passed and from which 
it is discharged into a condenser. W. iH. T. 
© them § 704. Pressure Fep Om Burwers. Shell Mex, Ltd., and A. W. Richardson. 
cracked E.P. 371,395, 22.4.32. Appl. 22.1.31. 


swe" I ‘The fuel container in burners of the “Primus stove” type is maintained 

a completely full of liquid fuel, and the supply tube of the burner extends a 
considerable distance into and near the bottom of the container. By this 
means oscillations of the fuel vapour are prevented, even when the pressure 
in the container is low (e.g., 24 Ib.). Fuel is supplied to the container from a 





Ling of 
re ri, | supply tank placed at a suitable height above the container or maintained 
at a considerable pressure (e.g., 400 Ib.) in order to keep it full. W.H.T. 
Phase 
earth, 
or the Lubricants and Wax. 


7” 705. New Mersop or Ratine Pressvre Lusricants. Oil and Gas J., 
rit in 12.5.32, 80 (52), 18. 


“ The article summarises the findings of the survey carried out by the 
t with Lubricants Research Sub-Committee of the S.A.E. The present situation 
may be summarised : (1) Several types of lubricants are available which are 
more effective in gear sets and bearings at higher loads than those at which 
ordinary mineral oils and greases are effective ; (2) where conventional oils 
and greases are satisfactory, nothing is gained by using extreme pressure 
lubricants. Many gear sets and bearings are capable of operating under 
lates higher loads when extreme pressure lubricants are used, but the exact condi- 
below # tions under which the latter are required, and the effect of different metals 

are not known; (3) laboratory test methods give varying results. There is 
with no standard method of evaluation and careful observation of results in the 

actual unit to be lubricated is the only satisfactory method at present ; 


acked 
rea ted 


om (4) the more important properties of extreme pressure lubricants are: (a) 
load-carrying capacity before seizure; (b) tendency to cause wear and 
it of abrasion ; (c) corrosiveness ; (d) stability in storage and service. The work 
sence is to be carried on by the Bureau of Standards, and the proposed programme 
3 is outlined. The special test machines developed for measuring load- 
carrying capacity are briefly described, and the discrepancies in results 
obtained are mentioned. R. A. E. 
706. SeLection anp Hanpiinc or Grease Prant Raw MArTeERIALs. 


W. T. Sieber. Petr. Eng., April, 1932, 3 (7), 72. 

The importance of careful selection of the raw materials used in grease 

manufacture is stressed. Careful observation of the effect of quality varia- 
rott. tions is an essential factor in successful production. 

In selecting the soap required for a given purpose consideration must be 
— given to odour, texture and melting point, as well as price, especially where 
- quality products are required. Some greasemakers prefer to use fatty acids 
—7 rather than soaps or glycerides. This shortens the saponification period and 
: allows the use of slightly less soap stock without appreciably affecting the 

P final product. Other greasemakers consider that greases prepared from 
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fatty acids are less stable, but these are more or less personal opinions. Th 
question of the location of soap stock storage tanks is discussed. If the tem. 
perature of the stock is maintained just above the melting point, the author 
considers that the use of oxidation inhibitors to prevent darkening andj 
rancidity is unnecessary. 

Lime used should contain a minimum of magnesia and silica, be constant 
in available CaO content, and be sufficiently fine to pass 200 mesh. Ap 
analysis of a quality found to be very satisfactory is quoted. Methods of 
purchasing and handling caustic soda are described and discussed. The soda 
should contain a minimum of iron, alumina and sodium carbonate. Viscosity, 
origin and refinery treatment are factors influencing the selection of lubri. 
cating oil. Naphthene base oils are usually preferred to neutral paraffin 
base oils, as they seem better able to form a gel and higher —_——- may 
be incorporated without impairing consistency. . E. 


707. Vacuum Equipment anp Desicn. W.L. Nelson. Petr. Eng., May, 
1932, 3 (8), 59. 


The factors which must be taken into consideration in the design of vacuum 





processing equipment, particularly for luboil production, are outlined. 


Vacuum pipestill heaters.— Radiant type pipestills are particularly important 
in vacuum plants. Local overheating may be prevented either by increasing 
the velocity past the heating surface or decreasing the rate of heat absorption 
per unit surface, the latter reducing the temperature of the oil, so that serious 
decomposition cannot occur. In practice the still is designed so as to take 
maximum advantage of both factors. Increase in velocity is, however, 
limited by excessive pressure drop, while reduction of radiant absorption 
rate is naturally limited by its abnormally large pipestill surface required. 
As an average figure, one square foot of radiant surface (projected) is supplied 
for each 44,000 B.Th.U.s developed in the flame, and velocity of 8 ft./see. 
is maintained in the radiant section. At this velocity the charge pressure 
varies from 250/350-Ib./sq. in. 

Tower and plate design.—The problem of vacuum fractionation of lubricating 
oils is rendered difficult owing to: (1) the large ratio of vapour to liquid ; 
(2) structural difficulties involved in keeping pressures low without exceeding 
reasonable size limits; (3) low pressures maintained. 

To obviate channelling of the reflux liquid, etc., plates are sometimes 
built (1) with a series of bubble decks, each deck at a lower level and separated 
from other decks by overflow weirs so that the liquid is redistributed as it 
cascades from deck to deck ; (2) with down pipes in the centre of the plate 
so that the liquid travels uniformly outward over the plate in all directions 
to a receiving trough and downpipe ; (3) as a series of overflow plates and 
baffles (no caps) so that the vapour ascends through a series of liquid streams 
or particles. 

Reflux and partial condensers.—Owing to the large volume of vapours 
under vacuum conditions, reflux condensers are placed at the top of the tower 
to withdraw most of the reflux. In some cases partial condensers are erected 
over the tower to condense the wax distillate and gas oil, but this entails 
structural difficulties. 


Design of a vacuum tower.—A graph is presented showing the T.B.P. and 
flash vaporisation curves of a typical Mid-Continent reduced crude oil and 
the gravity and viscosity at 100° F., 210° F. of mid per cent. cuts from 
the crude. A diagram of a general arrangement of a vacuum tower is shown, 
together with a list of the properties and yields of the various products, and an 
outline given of the method of calculating the process steam required, the heat 
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balance of the tower and the optimum temperature at the top of the tower 

(just high enough to vaporise completely the gas oil and wax distillate under 

equilibrium vacuum conditions). Cc. L. G. 

708. Fim Lusrication or JournaL Beartnes. R. O. Boswall. 
Engineering, 1932, 188, 527. 

The main object of the experimental investigations described was to 
determine the conditions governing the effective operation of a film lubricated 
journal bearing fitted with an ordinary fixed brass and to obtain information 
concerning (a) the influence of length of arc subtended by the brass upon the 
formation and maintenance of the film; (6) the effect of loading the brass 
eccentrically ; (c) the effect of alterations in load and speed upon the position 
taken up by the journal relative to the brass, and (d) the magnitude of the 
film thickness and frictional resistance for various working conditions. 

The fundamental conditions associated with the film lubrication of curved 
surfaces are explained: (1) If a journal rotates in a brass with a clearance 
space or film thickness which converges in the direction of rotation, then the 
pressure established will depend upon the extent of-convergence ; (2) The 
variation of pressure across the film will be unsymmetrical and maximum 
intensity of pressure will occur at a point which is usually situated at the 
outlet side of the geometric centre of the brass. It is possible that the journal 
may occupy @ position in which not only convergence, but a certain amount 
of divergence of the clearance space may occur, as is shown by the expression 
for the film thickness. 

h=ecos@+r 


e = journal displacement or eccentricity. 

@ = angle between the direction under consideration and the line of 
centres. 

r = difference between the radius of the brass and the radius of the 
journal. 


(3) The work done in the journal is transformed into heat, which is taken 
up by the oil. The gradually increasing temperature as the oil passes through 
the bearing reduces the pressure at the outlet end and makes the pressure 
distribution curve more symmetrical. 

(4) Side leakage increases the pressure conditions in the outlet region, and 
therefore shifts the line of action towards the outlet edge. 

The formation of a film between a journal and both clearance and bedded 
brasses is discussed. When the journal commences to rotate, abrasion takes 
place, which is almost immediately checked by greasy lubrication. As the 
speed increases, further lubricant is introduced and a pressure film will be 
formed provided conditions are ultimately. favourable for its formation. 

The author uses the method of dimensions and the principle of similarity 
to evaluate relations between the various quantities involved and to construct 
similar bearings of different scales. There will, however, be a difference in 
relative surface roughness for otherwise similar bearings. Surfaces subjected 
to similar mechanical treatment will tend to become relatively smoother 
as the size increases, and the risk of breakdown should consequently diminish. 

In the case of clearance bearings eccentrically loaded. the film thickness may 
under certain conditions increase to such an extent that its load carrying 
capacity is weakened and a state of vibration sets in. This corresponds to 


high values of = with consequent high shear stresses in the film. 
: Z = co-efficient of viscosity. 


N = relative speed. 
P = bearing pressure. 
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The theoretical considerations relating to both types of brass are oxamined 
in detail, and a series of experimental results is given with curves showing 


the relations between pal the co-efficient of friction, the eccentricity, the film 


thickness, and the position of the line of centres, including the effect of the 
method of loading. 

The shear stresses, quantity of oil flow and temperature rises are evaluated, 
making certain assumptions. These relations enable the operating conditions 
of all journal bearings of geometrically similar pattern to those used in the 
experiments to be evaluated. 

It is concluded that for satisfactory lubrication of the ordinary journal 
bearing :— 

(1) The journal must be capable of setting itself in a position such that 
(a) the resultant film pressure is equal in magnitude to the load, and (6) the 
lines of action of load and resultant film pressure can coincide. 


(2) The criterion > should in all cases exceed unity and preferably have 


@ greater value than two. 


(3) With low values of = and small arcs of contact the film thickness will 


be small, and special care must bé taken with regard to the mechanical finish 
of the bearing surfaces. 


(4) Bearings should be designed so that the effective film length does not 
exceed 105° in the case of clearance brasses and 60° in the case of bedded 
brasses. 


(5) Eccentric loading and the provision of chamfered inlet and outlet 
passages materially improves the conditions of operation and encourages 
the formation of a thicker film. The results are strictly applicable only to a 
bearing which has unrestricted vertical freedom. J.G. W. 


709. Lusricatirec Om. E. R. Lederer, E.P. 369,975, 29.3.32. Appl. 
29.12.30. 


A dewaxed 0° F. cold test, paraffin base lubricating oil is produced by 
distilling the crude oil so as to prevent overheating and to produce a residuum 
bright stock substantially free from crystalline wax. The oil is treated wit! 
sulphuric acid (35 Ib., bri. of 98% H,SO, at 115°-125° F.) for the removal! 
of asphaltic and tarry matter and then with clay at 420° F., subsequent!) 
cooling and removing the clay. The oil is chilled at 24° F./hr. to 10° F. and 
then rapidly to—20° F. to -60° F. in order to precipitate the wax which is final; 
removed by centrifuging. W. H. T. 


710. Transrormer Or. Federal Phosphorus Co. E.P. 370,020, 24.3.32 
Appl. 24.9.30. Conv. (U.S.A.) 28.10.29. 


The dielectric comprises a mixture of chlorinated diphenyls (o and p 
chlorodiphenyl in eutectic proportions) having a solidification point below 
14° C. and a flash point above 127° C. W. H. T. 


711. Separation or Or Wax Mixtures. Gulf Refining Co., Assignees of 
C. J. Livingstone. E.P. 370,325, 7.4.32. Appl. 11.9.31. 


Wax is separated from wax-containing oily substances, ¢.g., mineral oils, 
tarry residues, coke still slops, cylinder stocks, and unpressable distillates 
by mixing a good and a poor salvent for wax (“ differential "’ solvents), with 
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the substance. The mixture is then filtered to separate the wax, the solvent 
mixture being recovered from the oil by distillation, In the latter, two 
fractions are obtained, one being a poor solvent for wax and another a good 
solvent for wax. The separated wax is then washed with or suspended in 
the separated poor solvent for wax. W.S. E. C. 


712. Purrrication or Crank Case Lusricatinec Os. A. Gaston and 
E. Bogdany. E.P. 371,131, 21.4.32. Appl. 19.3.31. 

An intercepting casing with external cooling ribs is provided with a suction 
pipe attached to its upper end. Bafile plates are mounted inside, over which 
air is drawn from the crank case for condensation of the entrained water. The 
casing has at its lower end a collecting receptacle for water and other impurities. 

W. H. T. 
713. Purtryinc Om. Buckeye Twist Drill Co. E.P. 371,484, 28.4.32. 
Appl. 29.1.31. 

The invention relates to a method and apparatus for purifying oil used in 
electrical apparatus. The oil is passed through a filter, partially to remove 
solids and free water, then through a heater, after which it is sprayed at high 
pressure into a chamber maintained under sub-atmospheric pressure in order 
to release dissolved gas and moisture from the sprayed particles. The 
volatiles are removed from the vacuum chamber, but the oil particles are 
collected by baffles and caused to flow in a tortuous path toward the bottom 
of the chamber. From here the oil is passed through a heat exchanger 
counter-current to the flow of incoming contaminated oil and is finally filtered 
to remove the remaining solids and soluble sludges precipitable at lo 
temperatures. W. H. T. 


714. Fivr Lvusricatinc Compounps. Yacco 8. A. F. E.P.371,643, 
28.4.32. Appl. 21.5.31. Conv. (Belgium) 18.7.30. 

The object of the invention is to provide a lubricant the thermal conductivity 
of which is increased with rise in temperature thus rendering it particularly 
suitable for use in the cylinders of I.C. engines. A mixture of 40% olive oil, 
40°, arachid oil and 20% sesame oil is heated and added to copper oleate 
(1-2%) in an appropriate mixing machine. The solution thus obtained is 
poured into a mineral oil, the whole then being submitted to a fresh mixing 
at an appropriate temperature. W. H. T. 


715. Lusricattne Ons. D. A. Howes and LC.I. E.P. 372,763, 2.5.30. 
Appl. 30.1.31. 

Lubricating oils are produced by the condensation of olefines under pressure 
and in contact with a catalyst. The latter comprises an intimate mixture 
of absorbent earth (Florida earth) and finely divided nickel, with or without 
other inert catalytic substances. The catalyst may also be impregnated with 
anhydrous aluminium chloride. W. H. T. 


716. U.S. Patents on Lusricatine Om. 

L. J. Ireland. U.S.P. 1,852,350, 5.4.32. Recovery of used crank case oil, 
using heat and steam for agitation and removal of vapours. 

J. Robinson. U.S.P. 1,855,203, 26.4.32. Preparation of turbine oils using 
a critical amount of sulphuric acid. 

H. H. Moreton. U.S.P. 1,855,685, 26.4.32. Recovery of used lubricating 
oils using heat and suction. W. 4H. T. 


See also Abstracts Nos. 751, 764, 768, 769. 
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Fuel Oil. 


717. Use or Coat Tar Ons 1n Direset Enoines. M. Gautier. Rev, 
Comb. Liq., 1932, 10, 1-8. 


The work carried out had for its object the determination of the possi. 
bility of employing coal tar oils in Diesel engines designed for use with gas oil, 
Details of the engine and the fuel used are given, as well as a number of com. 
bustion curves showing the performance of the motor under the various 
conditions of experiment. The conclusion is drawn that it is possible to 
obtain satisfactory performance with coal tar oils, without preliminary 
ignition provided that : (1) The compression ratio can be raised to 41 or even 
42; (2) the injection needle is so regulated that the fuel is admitted slowly 
during the raising of the needle, and that the majority of the charge is 
admitted as quickly as possible after the needle has been raised ; (3) the fuel 
is heated between 50/60° C. previous to injection ; (4) the cooling water is 
maintained between 50/60° C. at the cylinder exhausts ; (5) the injected air 
is only moderately cooled. 

The state of the Diesel engine after the tests was quite clean. It is noted, 
however, that the performance of the engine is definitely not as flexible as 
when gas oil is used, and that although it is easy to start after a stoppage of a 
few minutes, the startability is sometimes slow. It is also noted that accelera- 
tion is not so good as when gas oil is used. M. M. L. 


718. GastricaTion OF Heavy Ons. C. Chilowsky. E.P. 371,143, 21.4.32. 
Appl., 30.3.31. Conv. (France), 29.3.30. 


The oils are gasified by atomisation with hot air in a crucible or deflector 
located opposite the atomiser and in which the oil is submitted to a partial 
combustion with the air at 1000°C. and above. The gases produced are 
subjected to a sudden drop of temperature to 700°-900° C. on issuing from the 
combustion chamber, the cooling being obtained by means of the air which 
serves for partial combustion. W. H. T. 


719. MANUFACTURE oF CoKE witH SIMULTANEOUS PrRopvuUCcTION oF PETROL, 
Licut Ons, etc. L. Vertu. E.P. 372,561, 12.5.32. Appl., 13.5.3]. 


Coal is mixed with 12%-15% of fuel oil (S.G. .920-.940 at 15° C.) and the 
mixture distilled in retorts or oven chambers at normal coking temperature. 
W.H.T 


Asphalts and Fluxes. 


720. Properties or Brrumens or Low anp Hicu Pararrin Conrent. 
J. Manheimer. Petr. Zeit., 30.4.32, 28 (16), 1-9. 


A study is made of the physical and chemical properties of bitumens of 
low and high paraffin content. In order to obtain the best comparison of 
results, bitumina of the same softening point were obtained from Trinidad 
and Epuré natural asphalts and Mexican, Venezuelan and German asphalts. 
The results obtained for the sp. gr. penetration at 25° C., softening point 
(Ball and Ring and Kraemer Sarnow), dropping point (Ubbelohde), flash 
point, fire point, ductility, open flash point, and loss on heating are tabulated. 

The results show that the sp. gr. does not deviate very much for both types 
of bitumen. The values for flash point, fire point and loss on heating are much 
greater for bitumina of high paraffin content. The sulphur in bitumen of 
low paraffin content has a vulcanising effect and is found to improve it. 
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Paraffin is generally present in colloidal solution in bitumen and the 
quantity present increases with increase in softening point—e.g., Mexican 
asphalt. Photomicrographic results show that Trinidad Epuré is less homo- 
geneous due to the presence of mineral constituents. The surface of bitumen 
of high paraffin content is found to increase with increase in paraffin content. 
Certain methods of determination of wax in bitumen are described and 
their results compared. It is stated that the results obtained by the extrac- 
tion method of Suida and Kamptner (alcohol-ether-bleaching earth) and the 
distillation method differ in some cases by as much as 40%. The latter 
method gives mainly a value for hard paraffin. It is concluded that Holde’s 
method is generally the most suitable. W. 8. E. C. 


721. PROPERTIES AND PREPARATION OF BrruMEN Emvutsions. W. Geissler. 
Bitumen, 1932, 2, 66-71. 


The advantages of these emulsions in road making are described. 

The particle size of the dispersed bitumen varies from 1/10 to 10 with a 
few larger and smaller. Particles of 1 and under exhibit Brownian move- 
ment. Generally speaking, the more uniform the particles the better the 
emulsion, while the smaller the particles—the more stable the emulsion. 
Particle size, however, is not entirely satisfactory as a means of judging 
ernulsions. For road making, emulsions must be both stable (for transport 
and storage), and “ labile ”’—i.e., separate in contact with stone. After 
breakdown, water-soluble emulsifiers remain in the water, while solid emulsi- 
fiers adhere to the bitumen. 

Several theories of the causes of breakdown of bitumen emulsions on stone 
are mentioned—the author, from experimental evidence, concludes that the 
stone adsorbs free alkali and soap—thus attracting the emulsifier—and 
upsetting the equilibrium in the contact zone. Emulsions with solid emulsi- 
fiers break down merely by evaporation of the water. Reference is made to 
what is called the “‘ breakdown value ” of an emulsion (see following Abstract) 
as a means of judging emulsions. For a surface treatment in wet weather a 
quick breaking emulsion is required, while for the mixture process a slow 
breaking emulsion is necessary. 

Tar emulsions are similar to bitumen emulsions, but are usually mixed with 
bitumen in proportions varying from 10 to 45% on the binding material 
content. 

Bitumen emulsions can compete favourably with fluxed asphalts for surfac- 
ing, while they are definitely superior for the “‘ penetration” process. In 
the mixture process fluxed asphalts are satisfactory. 

Methods of preparation of bitumen emulsions are described, the amount 
of emulsifier used being about 1% on the finished emulsion. There is an 
optimum temperature and lsifier content for each particular bitumen. 

Various machines used in the manufacture are noted, and several are 
described with diagrams. There are two types—slow stirring, paddle type, 
and rapid moving machines of the colloid mill type. In the former, very 
careful control of the working conditions is necessary, but the latter do not 
suffer from this disadvantage. An homogeniser is also described. C. C. 





722. Breakpown or Brrumen Roap-Makine Emvutsions By TREATMENT 
wirn Stone. H. Weber and H. Bechler. Asphalt u. Teer, 1932, 32, 
45-49, 69-73, 95-98, 109-114, 129-133, 149-153, 173-179. 


A method has been devised to give a measure of the stability of an emulsion 
against stone. Essentially, it consists in mixing a weighed amount (10 
grammes) of stone (of known average particle size) with 50 ml. of emulsion. 
The test is carried out in a chamber saturated with water-vapour, to avoid 
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evaporation, and the reaction is allowed to continue for one hour at room temp. 
The unchanged emulsion is then decanted and the residue carefully washed 
with distilled water. After drying, the residual bitumen-mineral mixture is 
weighed. The “breakdown value” (Zerfallswert) is then the weight of 
bitumen which would be obtained on 100 grammes of stone under these 
conditions. 

The influence of various factors has been studied—e.g., particle size, cleanli- 
ness and amount of stone, whether freshly pulverised, the time of the reaction, 
the effect of varying the method of mixing, and the influence of temperature. 

Tables are given showing the breakdown values for 21 different bituminous 
emulsions against 16 types of stones. Tar emulsions were also examined. 
Some emulsions are quite stable against all types of stone, but nearly all 
break down with the most finely divided stone dust. Emulsions appear to 
undergo little change as regards breakdown value during standing for 3 to 6 
months. There is no relation between breakdown value and the amount 
which settles on standing in a glass cylinder. Different samples of the same 
type of stone show considerable variations in reactivity, freshly broken stone 
being less reactive. 

The breaking of an emulsion does not show any simple relationship with 





the porosity of the stone; the breakdown value obtained on oil or water- 
treated stone does not differ appreciably from that of the dry stone. 

The total alkali was estimated by treating a measured amount of emulsion 
diluted with water, with an excess of N. H,SO,—extracting with chloroform 
and determining the excess acid in an aliquot part of the aqueous layer. 
Similarly the free alkali was determined, saturated sodium chloride solution 
being used in place of H,SO,, the alkalinity being directly titrated in an 
aliquot part of the aqueous layer. As a check, the soap and alkali carbonate 
were isolated by repeatedly boiling the emulsion under reflux with alcoho! 
and determining the soap, etc., in the residue on evaporation of the alcoholic 
extract. 

Commercial emulsions lie in two groups: (1) total alkali 0.5%, free alkali 
0.3-0.5% ; (2) total alkali 0.26-0.28%, free alkali 0.1%. 

A comparison between alkali content and the mean breakdown value 
for different preparations shows that emulsions, in general, break down more 
easily the smaller the sum of the emulsifier and free alkali contents. 

Experiments were carried out in which known amounts of alkali were 
added to the stone. It is shown that quite small amounts of alkali, if allowed 
to react with stone for some time (e.g., 2 hours) will make a comparatively 
strong reactive stone practically passive to a readily breakable emulsion. 
Shorter periods have also an inhibitive action. Soaps act similarly, but to 
a less extent. This procedure is useful in the mixture process. 

Emulsions made with clay or other water-insoluble materials as emulsifiers 
do not mix with ordinary soap emulsions, separation of the bitumen occurring 
unless the proportions of free alkali and soap are high. The theory is put 
forward that the latter are adsorbed on to the finely divided solid emulsifier, 
thus reducing the alkali and soap below the amount required to stabilise 
the emulsion. 

It is suggested that soap stabilised emulsions breakdown on stone owing 
to the adsorption by the latter of the soap and free alkali. If the latter 
products are in excess, breakdown does not occur. Other emulsions break 
by evaporation of the water. C. C. 


See also Abstract No. 726. 
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Special Products. 


723. Perroteum Coxe. J. C. Morrell and G. Egloff. J.S.C.I., 1932, 
51, 467-469. 


Petroleum coke is the carbonaceous residue formed by destructive dis- 
tillation of crude and fuel oils under atmospheric pressure and from the 
cracking of oils at super-atmospheric pressure. The coke has a honeycomb 
structure, contains but little ash, and has a calorific value of 15,000 B.Th.U. 
per Ib., and in 1930 cracking still coke comprised about 83% of the total 
petroleum coke production. Its many uses are enumerated in the paper. 

The formation of cracking still coke, which contains appreciable hydrogen, 
is probably caused by a series of dehydrogenations and splittings off of lighter 
hydrocarbons from heavy oil residues. The colloidal particles sometimes 
observed in cracked residua probably settle in the cracking chamber and 
coalesce to yield pitchy coke, further decomposition producing a porous 
mass. Some experiments are quoted to illustrate this. 

The physical properties of cokes derived from the cracking of heavy oils 
from various American fields are described, and compared with similar data 
obtained on coking still coke. The cellular space and the structural strength 
of the cokes appear to be independent of the source of the oil processed, 
but determined by such factors as temperature, pressure, method of cracking, 
ete. A particle size of 50 mesh or better is sufficient to indicate the true 
density of the cokes for most purposes. Extraction tests indicated that 
pyridine and carbon disulphide are the best solvents for this purpose. Labora- 
tory tests, made by cracking oils to yield gas, coke and gasoline, indicated 
that the amount of coke formed in the 100 ml. A.S8.T.M. distillation analysis 
of oils was not a reliable index of the amount of coke to be expected on cracking 
oil by the non-residuum method, although in some cases a good indication 
was obtained. W.E. J. B. 


724. Carson Biack rrom Resipvat Gas. D. Mateusawa. Oil and Gas J., 
5.5.32, 30 (51), 76. 

A carbon black plant has recently been installed at Taihei, Japan, near 
the Kinsui oil well which treats about 2,500,000 cu. ft. per day of residual 
gas from the gasoline plant. The gas treated contains more than 98% CH, 
and has a sp. gr. of 0-565 and a calorific value of 1000 B.Th.U.’s per cu. ft. 
The plant in question is of the channel type and includes 20 combustion 
chambers, in each of which are 2080 burner tips. The chambers are 12 ft. 
in width, 116 ft. in length and 9 ft. in height. Working temperatures are 
820° C. in the flame and about 500°C. at the channel. 

The carbon black produced is of equal quality to the U.S. production, has 
a velvet colour and passes through a 100 mesh sieve. The average composi- 
tion is: moisture 1-3%, volatiles 49%, ash 0-4% and fixed carbon 93-4%- 
The recovery of carbon black is 1-5/1-8 Ib. per 1000 cu. ft. of gas, which sur- 
passes yields obtained in the U.S., statistics showing the importation of carbon 
black in Japan for 192 —1930 are given with details of the variation in price. 

Cc. L. G. 


725. lIoprxe rrom Wett Waters. Chem. Trade J., 1930, 90, 451. 


The occurrence of iodine in spring and well waters of the D.E.I. has been 
known for over 50 years, but economic production has only been justified 
since the war. The water with the largest iodine content oceurs in Java 
between Semarang and Surabaya, and contains, besides sand and mud, a whole 
range of soluble salts. An analysis is given of the waters from the Bulu 
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well near Surabaya. The water is colourless, has a slightly alkaline reaction, 
a smell of H,S and a marked salty taste. The specific gravity is 1-02362 
at 27-8° C. and contains 33-765 gms. of total solids per litre, of which 28-41 gms, 
is salt and 0-153 gms. MglI,. The iodine-containing water is collected jp 
reservoirs, washed with SO, for reduction purposes and passed through 
‘treating troughs, where it comes into contact with metallic copper in the form 
of bundles of copper wire. The iodine is precipitated as cuprous iodide, 
the copper bundles being agitated mechanically to provide maximum contact, 
After the reaction is complete the copper bundles are transferred to other 
troughs, where they are washed with pure water and then with a slightly 
acidified solution of copper sulphate. The cuprous iodide obtained after 
filtration is a yellowish-grey powder and contains on the average 52/55% 
of iodine. Further preparation is not necessary, as the material is subse. 
quently worked up either into iodine element or alkali iodides. C. L. G. 


726. Procress in Insucatinc Matertats. R. A. Dunton. J. Sei. Instr., 
1932, 9, 178. 


It is stated with regard to bituminous filling compounds for high-voltage 
ironclad switchgear, that there is a tendency to replace semi-fluid compounds 
by selected heavy filling oils on account of the superior electrical strengths 
of the latter between 60°-90° C. Careful selection of the heavier varieties of 
compound is required in order to avoid the use of materials which develop 
hairline cracks under sudden vibration or shock. A suitable material in 
this respect is obtained by careful blending of blown and distilled bitumens. 
A description is given of an apparatus designed for studying the effect of 
impact, together with notes on an automatic penetrometer in which the 
liberation and seizure of the needle is performed automatically. W.H. T. 


727. DICHLOROMETHANE AND DICHLOROETHYLENE AS REFRIGERANTS. 
R. W. Waterfell. Ind. Eng. Chem., 1932, 24, 616. 


The best refrigerant vaporises and condenses in the upper and lower 
temperature phases of each cycle, i.e., the heat transfer is isothermal and the 
more efficient the refrigerant, the more complete the transfer. The refrigerant 
must be applicable to some practical means of compression, cheap, chemically 
stable and imert under normal operating conditions. A table showing 
physical and thermodynamic properties of the two refrigerants is given. 
They are liquid at normal temperatures and pressures, and possess high 
thermo dynamic efficiencies, while dichloromethane meets all safety require- 
ments. However, as the volumes of vapour to be handled are large, the 
characteristics of the two materials have led to their adoption for use with 
centrifugal or turbo compressors of high capacity operating at reduced 
pressure. The advantage of the reduced pressure is that leakage would 
always be inward. W. H. T. 


728. MANUFACTURE AND Sate or Sotmp CO,. H. R. Campbell. Oil and 
Gas J., 19.5.32, 31 (1), 41. 

The rapidity of the increase in output of solid CO, may be judged from the 
figures for 1926 and 1931, which were 1,100,000 lb. and 105 million Ib. 
respectively. Attempts to purify gas from natural gas wells containing a 
high proportion of CO, and a low proportion of hydrocarbons have been 
abandoned. 

The Girdler process applied to flue gases obtained from a gas-fired boiler 
is described. The highest efficiency of combustion is necessary for best 
results and yields of CO, gas approximately equal in volume to the natural 
.gas burned have been obtained when burning gas having a cal. val. of 
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1029 B.Th.U. The CO, is absorbed in a 50% solution of triethanolamine in 
water, and released from solution by heating with exhaust steam. Recovery 
of CO, is as high as 86% by this method. The gas is then compressed to 
1000 Ib. pressure, liquefied in water-cooled condensers, further cooled by 
expanding liquid CO, and expanded into a snow press, where 50% of the liquid 
is solidified and the remainder vaporises and is returned to the compressors. 
The snow is pressed into 10 in. cubes weighing 54 lb. Stored in well insulated 
boxes of 1 ft. of cork insulation, the rate of evaporation is about 1% per day. 
Applications of the product in the ice cream, frozen fruit and vegetable 
industries and in the transport of these materials is discussed. The use of 
solid CO, instead of water ice would reduce corrosion of containers and of 
rails caused by brine leakage. R. A. E. 
729. Propvuction or StyrRENE AND Its Homorocues. J. Y. Johnson, 
Assr. to I. T. Farbenind. A.-G. E.P. 371,335, 14.4.32. Appl. 14.11.30, 
Styrene and its homologues are obtained from alkylated aromatic hydro- 
carbons (with at least two carbon atoms in the side chain) by treatment in 
the vapour phase in the presence of water vapour or inert gas at elevated 
temperatures with dehydrogenating catalysts. These comprise more than 
3% of their weight of a metal, the oxides of which are readily reducible by 
hydrogen to the corresponding metal. The metal is maintained in a heat- 
resistant chemical combination during the reaction. W. HH. T. 


730, Conversion Propucts or HicHer Pararrin Hyprocarspons. A. 
Carpmael. E.P. 372,784-5, 6.5.32. Appl. 6.2.31. 

Halogenated paraffin hydrocarbons containing more than eight carbon 
atoms and at least nine chlorine atoms in the average molecule are heated at 
the boiling point of a concentrated solution of alkali under atmospheric reflux 
cooling. In E.P. 372,785 catalysts are employed, consisting of copper salts 
or oxides or hydroxides of other heavy metals (s.g. above 5-5), such as zinc 
hydroxide and iron hydroxide. W.H.T 


Refining and Refinery Plant. 


731. SHort Tuse ConpEeNsERS IN REFINERY AND Naturat GASOLINE 
Prants. L. J. Coulthurst and L. P, Scoville. Petr. Eng., April, 1932, 
3 (7), 76. 

Efficient condenser design is combating the effects of corrosion and erosion 
by reducing the amount of surface subjected to the active agent. Corrosion 
of alloy tubes causes dezincification which may be of: (a) plug type; (6) 
surface type ; (c) electrolytic type. The plug type consists of white particles 
of zine oxychloride tightly adhering to the surface, beneath which is usually 
an area of spongy copper tinged with a green copper salt. In the surface 
type of dezincification, the zinc is removed, leaving a spongy brittle copper 
behind, which occasionally extends through the tube wall. These types are 
caused by the chemical action of acids or acid forming salts, whereas in the 
third type the metal is attacked electrolytically and the copper set free more 
rapidly than it can be oxidised. The reaction is favoured by high tempera- 
tures and high zine content, but decreased by high copper content, The 
use of high copper content brasses is, however, limited by their tendency 
to pitting and general corrosion. 

The use of cooling towers increases the content of dissolved oxygen in the 
circulating water. Ordinary deaeration is not economical, so that it is necessary 
to design condensers to prevent oxygen segregation. The principal corrosive 
and seale forming agents in condensers are outlined and the usual anti- 
corrosive agents described. 
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In processing high sulphur crude oils, chrome nickel alloys are advanta 

but are subject to HCl corrosion. Where strength is required steel shells 
with Admiralty metal tubes and Muntz metal tube sheets are used, but sever, 
corrosion of the shell generally results. Admiralty metal, in spite of itz 
tendency to dezincification, is considered the standard for condenser tube; 
when using sea or fresh water. A widely used type is the 70% copper, 
29% zine and 1% tin Admiralty metal tube. For service where strength is 
not such an essential factor, nickel cast iron shell and tube sheet and Admiralty 
metal tubes are recommended, and can be used with natural, brackish or 
salt water. 


Some information is given on the methods of scale removal of short tube 
condensers by mechanical and chemical means and the most convenient 
methods of making tube replacements. C. L. G. 


732. Fouwpamentat Desien or High Pressure Equipment Invotvine 
Pararrin Hyprocarsons. Ind. Eng. Chem., 1932, 24,513. I. Pressure. 
Volume Temperature Relations of Paraffin Hydrocarbons. G.G. Brown, 
M. Sanders and R. L. Smith. II. Fugacities of Paraffin Hydrocarbons, 
C. W. Selheimer, M. Sanders, R. L. Smith and G. G. Brown. III. 
Equilibria between Liquid and Vapour Solutions of Paraffin Hydro. 
carbons. M. Sanders, C. W. Selheimer and G. G. Brown. IV. Funda. 
mental Design of Absorbing and Stripping Columns for Complex Vapours. 
M. Sanders and G. G. Brown. V. Fundamental Design of Fractionating 
Columns for Complex Mixtures. G. G. Brown, M. Sanders and H. V. 
Nyland. 


The five papers comprise a symposium dealing with the theoretical con- 
siderations affecting the design of high-pressure equipment for use with 
paraffin hydrocarbons. In these papers, the experimental data concerning 
the pressure-volume-temperature relations of the paraffin hydrocarbons 
have been correlated by an empirical reduced equation of state, so that these 
relationships may be estimated with sufficient precision for engineering work. 
The paraffin hydrocarbons closely approach ideal solutions in both liquid 
and vapour phases, and the fugacities computed from the P-V-T relationships 
may be used to calculate the equilibrium between vapours and liquids. These 
relationships avoid the large errors involved in the assumption of Raoult's 
law and the ideal gas laws, and may be used with satisfactory results in the 
design of high pressure absorbers or rectifiers. W. H. T. 


733. FRAcTIONATION oF StraicutT-Run PENNSYLVANIAN GASOLINE. M. R. 
Fenske. Ind. Eng. Chem., 1932, 24 (5), 482. 


The equations and relationships derived for the separation of complex 
mixtures are more convenient than the usual step-wise method for calculating 
the plates in a fractionating column, and it is considered that they are suffi- 
ciently accurate for design purposes. It is practically impossible to use the 
step-wise method for unusually close separations in complex mixtures. 
Equations for the minimum number of perfect plates and minimum reflux 
ratios are derived. From the development of certain relationships, it would 
appear that the separation of a complex mixture may be treated as the 
separation of a simple binary mixture of the “ key ” components, using the 
same ratios for the binary mixture as occur with the key components in the 
case of the complex mixture. Fractionating columns, in agreement with 
the design indicated by these equations, are found to be effective in separating 
straight-run Pennsylvanian gasoline. W. H. T. 
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734. Srupres inv Distimzation. Ind. Eng. Chem., 1932, 24. 
Design of Rectifying Columns for Natural and Refinery Gasoline. W. K. 
Lewis and G. L. Matheson. P. 494. 


The Hausbrand equation for the calculation of plate to plate concentration 
gradients in the rectification of binary mixtures can be applied directly to 
the calculation of gradients in the isopiestic rectification of mixtures however 
complex. The composition of the feed and the point and sharpness of the 
cut should be known, and the components of the mixture should follow 
Raoult’s Law. 

Graphical Method of Computation for Rectifying Complex Hydrocarbon 

Mixtures. J. Q. Cope and W. K. Lewis. P. 498. 

A graphical method used in treating problems in the rectification of binary 
mixtures is developed to be applicable to hydrocarbon mixtures, however 
complicated. It is illustrated by a typical problem in the fractionation of 
natural gasoline. W. H. T. 


735. Heat Transmission in Raprant Sections or Tuse Srimis. D. W. 
Wilson, W. E. Lobo and H. C. Hoffel. Ind. Eng. Chem., 1932, 24 (5), 486. 
A review is given of empirical formule for predicting heat transfer in the 
combustion chambers of steam boiler furnaces. This is followed by a descrip- 
tion of 12 tube-still furnaces of widely different type, on which 62 performance 
tests are available. Operating conditions include furnaces with and without 
air preheat, with and without flue gas circulation, fired with gas or oil and 
with a wide range of variation of excess air. The data are correlated on 
various bases, the final recommended equation for box-type furnaces with 
tubes in one row being 
1 


p= GV8Q/Ac in which yp is the fraction 


le 
3200 
of the available heat in the fuel, air and recirculated flue gas which is absorbed 
by the radiant tubes; G is the air-fuel ratio; Q is the net heating value of 
the fuel fired in 1 hour; and Ac is the total out-side tube area exposed to 
radiation. For a wider range of furnace type (more than 1 row of tubes) a 
somewhat more complicated equation is recommended, involving an “ effec- 
tive” area term instead of the actual tube area used in the preceding equation. 
W. iH. T. 
736. Heat TRANSMISSION IN ConvecTION Sections or Pree Sriuzs. CO. C. 
Monrad. Ind. Eng. Chem., 1932, 24 (5), 505. 


Data are presented on heat-transfer coefficients in convection banks of 
pipe stills. Tests were made on several types of furnace under varied 
conditions of gas velocity, excess air and temperature. Gas temperatures 
were taken with high-velocity thermocouples in order to eliminate radiation 
errors found with static thermocouples. Comparison of the data with 
calculated heat transfer coefficients based on equations for convection and 
gas radiation from hot gases to staggered tubes shows good agreement of 
theory with practice. The estimated probable error in computing heat- 
transfer coefficients for such cases is about 10%. Simplified formule for 
computing heat transfer and pressure drops from gases flowing past banks of 
staggered tubes are given. W. A. T. 
737. Corroston Protection 1x Crackine Equipment. J. C. Morrell and 

G. Egloff. Ind. Eng. Chem., 1932, 24 (5), 509. 

Although H,S is the main cause of corrosion in cracking equipment, the 

extent of corrosion is not a direct function of the 8. content of the oil being 
Y 
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cracked, but of the type of S. compound. The use of chemicals (alkalies) fo 
counteracting corrosion is not entirely satisfactory, and plating and sprayed 
metallic coatings are costly and unsatisfactory. Corrosion-resisting alloys 
(chrome nickel steel) are suitable, but too expensive, and ordinary steel lining; 
are liable to buckle and loosen. Successful protection of vessels internally 
heated with hot oil or gas is effected by means of gannister (cement with 
crushed firebrick or quartz sand, 1:3) or non-metallic (furnace cement 
60 Ib., quartz sand 39 Ib. and asbestos 1-5 lb. with sodium silicate binder, 
1 gal.) linings. The former is applied by means of a cement gun to a reinforce. 
ment of expanded metal, which is attached to the interior of the chamber, 
The coating is allowed to set for 8-10 hours, and is then steamed for 48 hours 
The non-metallic lining is sprayed on to the interior of the chamber to « 
thickness of 0-06—0-125 in., the layer being air dried for 12-18 hours and 
cured by slow heating up to 930° F. The specific method of protection 
adopted depends on the charging stock, cracking conditions, throughput and 
yields. Ww. m&. T. 


738. Fiasa Evaporation System ror Cooning Water Surrty. Nat. 
Petr. News, 9.3.32, 24 (10), 42. 

A plant for the continuous supply of water at a temperature of 32-50” FP. 
is described. Water to be cooled is conducted to a chamber in which a high 
vacuum is maintained. The water boils under the reduced pressure, its 
temperature being lowered by the absorption of the latent heat of vaporisation. 
A steam operated thermo compressor maintains the vacuum in the cooling 
chamber. With a water supply at 80° F. it is said to be possible to maintain 
a pressure of 2 in. of mercury, the temperature of the outflow being regulated 
by the rate of the throughput. H. G. 


739. Vacuum Pree Sri tro Repistm Heavy Narpuraa. H. D. Noll. 
Oil and Gas J., 31.3.32, 30 (46), 66. 


A vacuum still has recently been installed for the redistillation of 7000 bris. 
per day of heavy cracked naphtha with an I.B.P. of 275° F.-325° F. It is 
claimed that distillation under vacuum is the most economical method of 
carrying out low temperature fractionation of heavy naphthas. The maximum 
temperature of the oil in the column is 275° F., the low temperature being 
required to improve the colour stability of the gasoline, it being found that 
decomposition of acid compounds formed in treating cracked naphthas 
increases rapidly above 275° F. 

The feed for the still consists of acid and soda treated bottoms from the 
atmospheric steam stills, and is heated by a heat exchanger and a steam 
preheater to 160° F. A pressure of 53 mm. on the dry line and 60 mm. at 
the base of the colu™ is maintained, the low pressure drop indicating the 
excellent design of tne bubble trap and partial condenser resulting in low 
vapour losses. The oil after entering the tower is heated to 265° F. by 
internal tubular steam heaters and finally to 275° F. by two internal reboilers. 
The vapours leave the top of the tower at 215° F. and enter a partial condenser, 
where they are cooled to 90° F. and refluxed over the top of the column. 

Characteristics of feed, overhead and bottoms and the most economical 
operating conditions are given. 

Test runs have also been made on vacuum distillation of press. dist. bottoms 
from the debutanisers. The operating conditions, as compared with steam 
distillation and combination steam and vacuum distillation are tabulated. 
It is shown that for steam distillation 310 lb. steam/brl. overhead are required, 
for steam + vacuum 160 Ib./brl. and for vacuum 665 Ib./brl. Cc. L. G. 
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740. Rertux Ratio. J.C. Albright. Refiner, 1932, 11, 319-323. 


Crude of 39-9° API is skimmed in a 6000 brl. plant down to 25-6 gravity as 
charging stock for Dubbs, from which the products pass to a combination 
pressure distillate rectifying plant and gasoline recovery unit with final 
product stabiliser. The operation of the P.D. stabiliser is automatically 
controlled so that the ratio between reflux and raw feed remains constant. 

B.C. A. 


741. CentrrivuGaAL Separator PLant ror Acip SitvepGe Removar. H. 
Trival. Refiner, 1932, 11, 312-315. 

The design and operation of a plant to treat and finish without rerunning 
10,000 bris. per day of 180° C. (350° F.) End Point distillate is described. The 
Pressure Distillate is treated with 0-8 lb. of 66° Baumé acid, passes through 
a nozzle and mechanical mixer in turn and thence to centrifugal separators. 
The time of acid contact is three seconds. The treated oils flow by gravity 
to a slurry tank where 200-300 mesh clay is added and by means of a centri- 
fugal transfer pump is charged to the agitator, where the slurry is agitated 
for not less than four minutes. The oil is then filtered using presses of the 
Sweetland type with Monel metal cloth covered leaves and from the filters 
the gasoline passes to a sweetening plant. B.C. A. 


742. Use or Lowe rn THe Perroieum Inpustry (Pt. I1.). 8. P. Armsby. 
Refiner, 1932, 11, 337-342. 

Fundamental considerations determining lime handling methods and 
choice of mechanical equipment are :—(a) Character of lime as received ; 
(b) Whether to be used in the same form as received ; (c) Processes to be 
served; (d) The time element; (¢) Quantity to be used per day in each 
separate department ; (f) Labour cost involved in handling ; (g) The human 
element—safety and comfort of men engaged. 

Equipment suitable for handling lime on delivery, for the preparation of 
slurrys for anti-corrosive purposes and for slaking is indicated. B.C. A. 


743. Jouvrs ror Prees or Vessets. English Steel Corporation and D. M. 
Anderson. E.P. 370,439, 8.4.32. Appl. 8.11.30. 

The invention relates to joints for pipes or vessels adapted to contain 
liquids or gases under substantial pressure. Fluid-tightness is secured by an 
internal ring maintained in contact with each member by pressure of fluid 
within the pipe. W. H. T. 


744. Fiorer Presses. W. Boulton, Ltd., T. H. Gaskell and H. H. Hall. 
E.P. 371,746, 28.4.32. Appl. 19.9.31. 

The traversing motion of the plates is obtained by means of a driving 
mechanism applied to a series of longitudinal corner tie-rods for simultaneous 
movement. The driving mechanism is geared for manual or power actuation. 

W. H. T. 
745. U.S. Parents on Rerinery PLANT. 

F. A. and J. A. Milliff. U.S.P. 1,852,184, 5.4.32. A fractionating tower 
with provision for a series of vapour condensing sections, each of which is 
fitted with a reboiler. 

M. Gensecke. U.S.P. 1,852,205, 5.4.32. Continuous or intermittent 


vacuum distillation, the oil being distributed in the still in thin layers. 


D. G. Brandt. ‘U.S.P. 1,853,012, 5.4.32. A return bend for pipe stills, 
which is tight against hot oil under high pressure. 


Y¥2 
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L. H. Hosbein. U.S.P. 1,853,056, 12.4.32. A means of supporting th 
tubes of a pipe still. 

J.J. Walter. U.S.P. 1,854,086, 12,4.32. A thin-film evaporator for th 
distillation of crude oil. 


H. Lauchenauer. U.S.P. 1,855,061, 19.4.32. A centrifugal pump with ay 
air separating device. W. iH. T, 


See also Abstracts Nos. 707, 771. 


Cracking. 


746. Crackinc or Patm Om. J.C. Morrell, G. Egloff and W. F. Faragher, 
JS.C.I., 1932, §1, 1337-1347. 

This paper describes results obtained by cracking two grades of palm oil, 
viz., Niger and Sumatra. The former contains about 50% of free fatty acid 
and the later about 6%. The Sumatra oil also contains about 45% of the 
glyceride of lauric acid in addition to glycerides of caprylic, myristic, stearic 
oleic, ete., acids, whilst the Niger oil has in addition glycerides of linolenic 
and linoleic acids and the free acids, and is of more unsaturated character 
than the Sumatra. Both oils have low S. contents 0-03-0-05%. The salient 
physical properties of the oils are: Sumatra: sp. gr., 0-913; water, trace; 
A.S.T.M. distillation, 5% at 322° C., 50% at 330° C., 95% at 360°C.; coke, 
by weight, 1:7%. Niger: sp. gr., 0-905; water, 15% ; A.S.T.M. distillation, 
5% at 323° C., 50% at 338° C., 95% at 355° C.; coke, by weight, 1-7%. 

Cracking was effected by the non-residuum method, giving cracked dis. 
tillate, gas and coke, at 426° C. under 135 1b. gauge pressure. In addition 
runs were made on the Sumatra oil at 75 lb., and the Niger oil at 50 Ib. gauge 
pressure. The yields of cracked distillate obtained were highest from the 
Sumatra oil at 75 Ib. (84-2% of charge), but this oil cracked at 135 Ib. gave 
only 76-0% distillate. Change in pressure had almost no effect with the 
Niger, yields of 83 and 84% being obtained at 135 ib. and 50 Ib. pressure, 
The motor fuel obtained from the distillate varied from 42% to 71% of charge, 
the highest yield being from Niger oil cracked at 135 Ib. Diesel oil, of sp. gr. 
0-83 to 0-86 was obtained in 9%-41% yields. The distillates were refined 
by 10% by volume treatment with 10% NaOH solution, separation of sludge, 
then water washed. Agitation with 10% by volume of 10% H,SO, solution 
and sludge removal followed, which was supplemented by a 0-8% by volume 
treatment with 93% H,SO,. A final water-wash and alkali treatment were 
given, and the oils steam distilled to yield a water-white doctor-sweet non- 
corrosive gasoline, containing no detectable sulphur. The 135 Ib. cracking 
conditions gave fuels of specific gravity 0-750/0-760 and about 225° C. E.P., 
giving 5% at 72° C./62°C., 40% at 134° C./124°C., 70% at 173° C./170° C 
(Sumatra results given first), and Octane Number zero. Saponification of the 

free fatty acids followed by a second refining treatment increased the Octane 
Number to 32. 

During the cracking process the glycerides and free fatty acids were found 
to yield low boiling hydrocarbons of the four usual groups, with water, 
aldehydes, fatty acids and glycerides of lower molecular weight, gas and coke. 

W. E. J. B. 
747. Tse Serection or Crackine Stocks. A. W. Trusty. Refiner, 1932, 
11, 335-336. 

The value of a charging stock for cracking may be determined by a con- 
sideration of (1) distillation range, (2) carbon residue or tar number, (3) 
aniline number. The rate of cracking is a function of the boiling range of 
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the cracking stock. Light gas oil takes nearly twice as long to crack as 
heavy fuel oil and kerosine is five times as slow as the gas oil. The more 
closely fractionated the cracking stock, the more efficient is the cracking. 

The tar number is determined by shaking 100 ml. of oil with 10 ml. of 66° 
acid for 2 mins. and standing for 1} hours. The volume of tar minus 10 ml. = 
the tar number. For heavy oils use 50 ml. diluted with 50 ml. kerosine and 
make a correction. The tar number is an indication of the carbon forming 
compounds, and has a rough reletionship to the carbon residue. 

The aniline number is the temperature at which equal volumes of oil and 
pure aniline are miscible, a high aniline number indicating a paraffin base 
stock. 

The ideal cracking stock is a heavy closely fractionated gas oil fraction 
with a low carbon residue, low tar number and low aniline number. 

B. C. A. 


748. Gases From Crackinc O1~ my Vapour Puase (Part III.). M. B. 
Markovich and B. B. Pigulevski. Refiner, 1932, 11, 348-354. 


From a simultaneous study of refinery operation and laboratory investiga- 
tion it was concluded that: (1) the relative content of the individual olefins 
in refinery products is stable ; (2) the amounts of separate olefins in the frac- 
tions of isothermal distillation differ for each pressure and for different 
origins; (3) the method of multiple isothermal distillation does not give 
good fractionation—a rectifying column is required. 

The composition of the wet gas by weight was as follows : Hydrogen, 2% ; 
saturated hydrocarbons of average M.W. 21, 29-6°%; inert gases, 0-4% ; 
unsaturated hydrocarbons, 69-8%. The unsaturated hydrocarbon quota 
was made up of ethylene, 17-1%; propylene, 24-3%; n butylene, 9-0% ; 
divinyl, 6-6%; isobutylene, 10-3; of five or more carbon atoms, 2-5% ; 
total, 69-89%. The results are considered similar to those obtained by 
Manning for gases obtained by the primary carbonisation of coal. 

The compositions of the saturated fractions in fixed gas containing 45% 
by weight of unsaturateds are given as are also the composition of the gases 
dissolved in the light cracked gasoline, which gases are almost wholly un- 
saturates. 

The relative proportions of the gaseous fractions in the under mentioned 
are 76-5%, 20-0% and 3-5°%, and the total production of gas from Soorahan 
Topped Crude under normal process conditions may be assumed to be 33% by 
weight. The unsaturates from almost two-thirds of the whole weight of 
the gas, composed about equal amounts of those with 2, 3 and 4 carbon atoms. 

It is concluded that the gas from vapour phase cracking is the richest and 
easiest source of raw material for chemistry. B. C. A. 


749. U.S. Parents on CRACKING. 


J.D. Seguy. U.S.P. 1,850,291, 22.3.32. Vapour phase cracking preceded 
by mild cracking and separation of residue. 

J.C. Black. U.S.P. 1,851,999, 5.4.32. Pipe coils for cracking plant— 
liners are used where liquid flow changes direction. 

H. T. Darlington. U.S.P. 1,852,150, 5.4.32. Cracking and distillation 
with circulation in a multiple of concentric rings of tubes. 

H. H. Halle. U.S.P. 1,852,748, 5.4.32. Cracking, with distillation and 
condensation under pressure, thus permitting wide variations in pressure in 
different parts of the system. 
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L. Kirschbraun. U.S.P. 1,852,783, 5.4.32. Expansion tubes so constructed 
as to reduce carbon deposition. Cleaning of chambers is accomplished while 
the plant is in operation. 


G. Egloff. U.S.P. 1,852,960, 5.4.32. Means of obtaining maximum 
charging capacity of the coil with cracking of residue in a secondary zone 
at lower pressure. 


G. Egloff. U.S.P. 1,852,961, 5.4.32. Successive treatment in separate 
stages. 

U. 8. Jenkins. U.S.P. 1,852,972, 5.4.32. Continuous process, heating 
tubes being expanded into upper and lower drums. 

D. 8. Jacobus. U.S.P. 1,853,165, 12.4.32. Oil heaters for cracking stills. 

H. T. Darlington. U.S.P. 1,853,552, 12.4.32. Cracking in contact with 
inorganic salts (NaCl, Na,SO,, etc.). 

E, C. Herthel. U.S.P. 1,853,614, 12.4.32. Vapour phase cracking and 
vapour phase refining by contact with a catalyst. 


L. G. Leffer. U.S.P. 1,853,688, 12.4.32. Conversion at a lower tempera- 
ture than normal with elimination of carbon formation. 


C. R. Wagner. U.S.P. 1,853,753, 12.4.32. Continuous vapour phase 
process, carbon being reduced to a minimum. 


C. P. Dubbs. U.S.P. 1,853,965, 12.4.32. Cracking with separation of oils 
of different boiling points. 


J.D. Seguy. U.S.P. 1,854,073, 12.4.32. A two stage process, unvaporised 
oil and reflux being cracked in the second stage. 


A. D. David. U.S.P. 1,854,115, 12.4.32. Heat of reflux is used for pre- 
heating and cooled reflux recycled through the dephlegmating stage. 


E. Galle. U.S.P. 1,854,146, 12.4.32. Conversion by means of gaseous 
halogen hydride (above 100°C.) in the presence of activated metals. 

C. P. Dubbs. U.S.P. 1,854,463, 19.4.32. A flexible process for the treat- 
ment of any type of charging stock. 


G. Egloff. U.S.P. 1,854,464, 19.4.32. Means of stripping gasoline from 
reflux to avoid recracking any of the former. 


G. W. Gray. U.S.P. 1,854,835, 19.4.32. Crude is topped, the residue 
cracked and a heavy condensate recycled. 

G. W. Gray. U.S.P. 1,854,836, 19.4.32. As above, but with multi-stage 
topping. 

E. W. Isom. U.S.P. 1,854,937, 19.4.32. A continuous process giving 
increased yields of gasoline. 


C. P. Dubbs. U.S.P. 1,855,167, 19.4.32. A multi-stage process of succes- 
sively decreasing pressures. 


G. Egloff. U.S.P. 1,855,879, 26.4.32. A method of cracking oils of different 
character. W. H. 


H. T. 
See also Abstracts Nos. 694, 737. 
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Hydrogenation. 


750. Destructive Hyprocenation. Gas, Light & Coke Co., and R. H. 
Griffiths. E.P. 370,909, 12.4.32. Appl., 12.1.31. 

Destructive hydrogenation is carried out in the presence of a molybdenum 
catalyst, a promoter therefor, and hydrogen sulphide, sulphur or a substance 
yielding hydrogen sulphide under the conditions of the reaction. The 
promoter is one of the lighter metals, alkaline earth metals, metalloids or 
solid non-metallic elements (silicon, boron, lithium, phosphorus or calcium). 
The ratio of promoter to molybdenum is within one of the peak-ratio ranges 
of a catalyst activity curve, and the proportion of hydrogen sulphide is solected 
to give the optimum yield of spirit. W. iH. T. 


751. Propvcrion or Lusricatine Ors anp LicuTter HyDROCARBONS BY 
Hyprocenation. W.L. Gomory. E.P. 371,273. Appl., 19.9.31. Conv. 
(U.S.A.), 19.9.30. 

Hydrogenation is carried out at elevated temperatures and pressures in the 
presence of catalysts. The products obtained are passed to a separator in 
which the temperature and pressure are so regulated that only the most 
volatile hydrocarbons will be vaporised and removed from the separator 
together with the excess hydrogen. The unvaporised products from the 
separator are subjected to vaporisation and sub-atmospheric pressure 
(15-50 mm. Hg.) in a vaporising zone. W. iH. T. 


752. Hyprogenation. J. Y. Johnson, Assr. to I. G. Farbenind A.-G 
E.P. 372,496, 12.5.32. Appl., 26.3.31. 

A mixture is made of liquid hydrocarbon products, boiling between 
60°-325° C. and containing olefines and/or cyclic hydrocarbons more strongly 
unsaturated than olefines (less than 1.5%) with aromatic or saturated hydro- 
carbons which are vaporous under the conditions prevailing in the hydrogena- 
tion treatment. The mixture is treated at elevated temperature and pressure 
with added hydrogen or gases supplying hydrogen. W. H. T. 


753. Desrructive Hyprogenation. J. Maruhn and L. Tibben’ 
E.P. 372,641, 12.5.32. Appl., 10.8.31. 

The reaction takes place in a cylindrical pressure space closed by a 
hydraulic piston. A discharge worm, provided with a central bore for the 
supply of material to be hydrogenated, is arranged in the pressure space 
opposite the piston. The worm is rotatable about its own axis but is stationary 
in the axial direction. Ww: &. Be 


754. Desrructive HyprocGenaTion oF CARBONACEOUS MATERIALS. 
E. J. Gohr and R. C. Cline, Assrs. to International Hydn. Patents Co. 
E.P. 372,715, 12.5.32. Appl., 22.1.32. Conv. (U.S.A.), 2.2.31. 

The patent relates to a method of making changes in the feed stock. For 
somewhat similar feed stocks, the old feed stock is replaced gradually by 
substituting not more than 10% of the old stock by the new in 10 mins. 
Where the new stock differs widely, the rate should not be more than 
about 2% in 15 mins. The change over may be assisted by the intermediate 
substitution of a heavy oil distillate. W. H. T. 


755. U.S. Parents on HypRoGENATION. 

W. R. Tate and H. P. Stephenson. U.S.P. 1,848,505, 8.3.32. Hydrogen 
for use in destructive hydrogen is heated by means of a heat interchanger 
and then over an electric heater inside the converter. 
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J. Varga. U.S.P. 1,852,988, 5.4.32. Hydrogenation of carbonaceous 
materials at 250°-700° C. and 100-500 atm. in the presence of molybdenum 
catalyst and hydrogen sulphide (1-6% by wt. of the raw material). W. H. T. 


See also Abstract No. 699. 


Chemistry of Petroleum. 


756. POLYMERISATION AND DECOMPOSITION OF ACETYLENE HyDROCARBONs, 
G. Egloff, C. D. Lowry and R. E. Schaad. J. Phys. Chem., 1932, 3, 
1457-1520. 


This is a valuable review of the published work dealing with the polymerisa. 
tion and decomposition of acetylene. It is sectioned under the headings of: 
acetylene, action of heat (a) with and (b) without catalysts, acetylene in 
admixture with other gases, and reactions of higher acetylenes. A 
convenient table is given which summarises the reactions dealt with in the 
main part of the paper, followed by a bibliography of 213 references. 

W. &. F. 
757. REACTION BETWEEN OxYGEN AND PropyLeNE: AcTIVATION, OxIDa- 
TION AND PoLYMERISATION. 8S. Lenher. J.A.C.S., 1932, 54, 1830-1837. 


The reaction between propylene and oxygen at high propylene and low 
oxygen concentrations has been investigated in a recirculation apparatus 
between 500 and 600°, the reaction tube and preheater being composed of 
fused silica. Oxidation and pyrolysis both take place. The oxidation products 
were acetaldehyde, formaldehyde, formic acid, oxides of carbon and water. 
The primary products of the pyrolysis (i.c., up to 530°) were higher mono- 
olefins, butylenes, amylenes and hexylenes ; secondary products were olefins, 
paraffins and hydrogen. The temperature at which the pyrolysis of propylene 
was appreciable was decreased considerably by the presence of small amounts 
of oxygen, whilst the rate of pyrolysis was greatly increased. W. S. E. C. 


758. Heat TREATMENT OF HyDROCARBONS WITH SpecIAL REFERENCE TO 
THE GAsEous Hyprocarsons, Part II. A. E. Dunstan, E. N. Hague, 
R. V. Wheeler. J.S.C.J., 1932, §1, 131T.-133T. (See Abstract 1231, 
1931.) 


It has been found that at pressures from 200-2000 Ib. per sq. in. and at 
temperature from 350-600° C., liquid hydrocarbons can be produced from 
ethylene. If suitable conditions are employed, only traces of saturated 
gaseous hydrocarbons are produced, but, with drastic conditions, deposition 
of carbon, accompanied by hydrogen and saturated gaseous hydrocarbons, 
always occurs. A table is given describing the influences of different diluents, 
from which it is indicated that a gas as from an oil-cracking plant could 
be used without previous elimination of hydrogen and saturated hydro- 
carbons. The crude liquid from these experiments is turbid and dark in 
colour ; 60-70% boils below 200° C. and 88-93% below 300° C., depending on 
experimental conditions. The fraction boiling below 200°C. has an anti- 
knock value equal to about a half that of benzene. 

Where the “diluent” is not another olefine, the liquids produced are 
invariably lighter in colour, and the deposition of carbon considerably 
reduced. 

Mild steel resembles tin and nickel by encouraging the deposition of carben, 
whilst the decomposition, once begun, is autocatalytic by reason of the carbon 
formed, 
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The use of enamelled surfaces shows that conversion can be increased up 
to 92%, with negligible deposition of carbon. A study of the effect of metals 
was made by fitting inside the mild steel reactor of simple tubular form 
lining tubes of copper, aluminium, stainless steel, special alloys Era 131 and 
HR 2. Where the reaction tube was of mild steel at temperatures of 380-400° C. 
at 800 1b. per sq. in., polymerisation was rapid, but deposition of carbon 
amounted to 6-6% of liquid produced. With a copper liner up to a pressure 
of 800 Ib. per sq. in. carbon deposition is very small, but at 800 Ib. and above, 
violent decomposition of ethylene occurs with copious deposition of carbon. 
The liquids produced from a copper liner have a specific gravity of 0-75-0-77, 
80-86% distils below 200°C., this fraction having an anti-knock value 
five-sixths of that of benzene on a volume basis. Similar results are obtained 
with stainless steel and aluminium liners, although carbon deposition is a 
little more than with copper. Special steel Era 131 showed marked advantage 
over copper. At the lower pressure they resemble one another, but at pressures 
above 800 Ib./sq. in. no violent decomposition occurs with Era 131. 
Regarding the nature of the liquid hydrocarbons produced, an examination 
has led to the conclusion that these consist of a considerable quantity of 
Hexenes and higher olefines. 
A summary of the results obtained is given. W. A. W. 





759. Homogengous ComBINATION OF ErHyLENE AND Hyprocen. R. N. 
Pease. J.A.C.S., 1932, §4, 1876-1882. 

The combination of ethylene and hydrogen in a Pyrex glass vessel at 
470-550° and 1 atm. pressure has been shown to be a homogeneous, second- 
order reaction when hydrogen is in excess. Simultaneous polymerisation of 
the ethylene interfered when the reaction mixture contained greater than 
25%, of this gas. A calculation based on the collision theory indicates that 
about 10% of the collisions between ethylene and hydrogen molecules 
possessing the requisite energy (43,150 cal./mole) eventually result in formation 
of ethane. 

A combination of the equations for the rates of ethane formation and of 
ethane dissociation gives an equation for the equilibrium constant of the 
reaction 

C,H,= C,H, +H, 
which is in good agreement with that obtained by direct measurement. 
W. 8. E. C. 
760. IsoLaTion AND DeTeRMINATION OF NorMAL HEPTANE AND OF 
METHYLCYCLOHEXANE IN A MIDCONTINENT PeTrotEuM. M. M. Hicks- 
Bruun and J. H. Bruun. Bur. Stand. J. Res., 1932, 8, 525-539. 

A short historical review of the work of past investigators on this subject is 
given. Heptane itself has not hitherto been isolated in a pure condition, but 
together with naphthene hydrocarbons. Methylcyclohexane has also not been 
isolated in a pure state. 

An Oklahoma petroleum was used in this research and was fractionated 
in rectifying stills of Pyrex glass into 1° cuts. After removal of the toluene 
from the fractions boiling between 93° and 101° C., by nitration and subse- 
quent fractional distillations, most of the heptane and methylcyclohexane 
was found to concentrate in the fractions boiling between 98° and 100° C. 
Both of these hydrocarbons were isolated in a practically pure condition by 
further distillation through a 35ft. laboratory column. For the final 
fractionation of the material by equilibrium melting, a specially designed 
freezing apparatus and a centrifuge adapted for low-temperature work were 
used. 
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The specific gravity, refractive index, boiling point, freezing point, aniline 
point and mol. weight of the isolated n-heptane and methyleyclohexane wer 
determined. Photographs were taken of the infra-red absorption spectrum 
of the isolated hydrocarbons. The compounds were found to be 99-8 mol. % 
pure and not less than 0.9% of n-heptane and not less than 0-3%%, of methyl. 
cyclohexane were present based upon the crude petroleum. 


The phase-equilibrium diagram for the condensed system n-heptane. 
methyleyclohexane was determined and the eutectic mixture corresponding 
to about 93% by weight of methyleyclohexane was found to freeze at —130-3°C. 

The isolation of n-heptane from gasoline fractions is important since it has 
poor detonation characteristics. Its isolation can be accomplished for 
petroleums of which the 98° and 99°C. cut consists mainly of n-heptane. 
After purifying and treatment with chlorosulphonic acid and subsequent 
fractional distillation the n-heptane can be obtained of sufficiently high purity 
for anti-knock standards. W. 8. E. C. 


761. Vapour Paessures anp Latent Heats or VAPORISATION OF Hypo. 
CARBONS. J. B. Maxwell. Ind. Eng. Chem., 1932, 24, 502. 


Data on paraffin hydrocarbons above propane and benzene have been 
correlated by plotting the reciprocals of the absolute temperatures against 
those of hexane at the same vapour pressures. As in the case of the Cox 
chart, the reciprocal temperature lines are all straight and intersect at one 
point. The average deviation of reliable data on paraffins from isobutane 
though nonadecane and benzene is less than 1-0° F. A relation between 
the latent heats of hexane and those of other hydrocarbons is developed from 
the exact Clapeyron equation, the vapour pressure equation, and the 
deviations of the saturated vapours from the ideal gas law. It is found that 
the ratios of the latent heats of any hydrocarbon to those of hexane are constant 
at the same reduced pressures. This constant can be determined from either 
the critical pressure and the slope of the reciprocal temperature line or the 
latent heat at any vapour pressure. The average deviation of data on iso- 
butane through octane, benzene, toluene and m. xylene is about 1%. Although 
the theoretical development is restricted to hydrocarbons above propane, it 
is found that other substances obey the above rule. If the latent heat at any 
vapour pressure and the critical pressure of a substance are known, latent 
heats at other vapour pressures can be determined from a standard substance 
such as hexane or water. W.H.T. 


762. IDENTIFICATION OF MeRCAPTANS witH 2-4-DINITROCHLOROBENZENE. 
R. W. Bost, J. O. Turner and R. D. Norton. J.A.C.S., 1932, §4 (5), 
1985-87. 


In this paper 2-4-dinitrochlorobenzene is proposed as a new reagent for 
the identification of mercaptans, since it is inexpensive, stable and forms 
solid sulphides which can be rapidly oxidised to the corresponding sulphones. 

In practice, 0-01 mol. of the mercaptan is added to 30 ml. of cold absolute 
alcohol for liquid and hot alcohol for solid mercaptans ; 0-01 mol. of caustic 
soda, together with 3 ml. of water, are then added to the mercaptan solution. 
0-01 mol. of 2-4-dinitrochlorobenzene, together with 10 ml. of absolute alcohol 
are placed in a 100 ml. flask and the alcoholic solution of the sodium mercaptide 
added to the flask. The solution is refluxed on a steam bath for 10 mins., 
filtered while hot, and the sulphide recrystallised from absolute alcohol. 
The dinitrophenylthioethers are then oxidised to the corresponding sulphones 
by potassium permanganate in acetic acid solution. W.S.E.C 
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INCOMPLETE COMBUSTION OF ORGANIC SUBSTANCES IN CONTACT WITH 
CATALYSTS. III. NapHTruaALenkt AND TETRAHYDRONAPHTHALENE. 
8. G. Green. J.S.CJ., 1931, §1, 159-160T. 

Naphthalene vapour and air were passed over a vanadium pentoxide 
catalyst. Oxidation commences at about 250-270°. A maximum yield of 
about 66% phthalic anhydride was obtained at 370° C. The product is almost 
pure, but a little a-naphthoquinone is also formed in the reaction. An excess 
of air (6 to 8 times theoretical) is necessary to disperse the heat of reaction, 
otherwise the product becomes tarry and dark in colour. 

In the case of tetrahydronaphthalene, similar results were obtained, but 
the optimum yield of phthalic anhydride was obtained either with a slow 
rate of air-flow and a low catalyst temperature or with a high rate of flow and 
a high. catalyst temperature. 

With a large excess of air and a catalyst temperature of 340-370°, the 
catalyst appears to be active for an indefinite period. E. B. E. 


763. 





Analysis and Testing. 


764. Estimation or AspHatt AND Sonip Impurities in OIts. 
Maller. Zrdol u. Teer, 1932, 8, 235-237. 

A description is given of a crucible due to Woog and Givaudon (Rev. Petr. 
1931, No. 408, 105) for use in the estimation of asphalt and solids in oils. 
This consists of a Jena sintered glass crucible (No. I. G. 3/5-7), in which 
a layer of about 4 gr. of glass powder is placed. The glass powder must 
pass a sieve of 0-058 mm. Quartz powder or pumice powder is also suitable. 
These powders will hold back traces of asphalt, but are non-absorbent. The 
crucible itself is not fine enough to hold back the smallest particles. The 
apparatus is easily and quickly prepared, and permits of quick filtration and 
rapid washing. 

For the estimation, the crucible is washed with benzole and then normal 
benzine and dried for half hour at 105°. 10 gr. of oil are dissolved in 40 ml. 
normal benzine and poured carefully (to avoid disturbing the powder) through 
the crucible. After washing and drying the weight of asphalt and solids is 
obtained. Subsequent washing with benzole removes the asphalt. 

The results of this procedure were compared with those of the Richtlinien 
method for a number of transformer and used motor oils. For very low 
sludge values the above method gives appreciably higher results than the 
Richtlinien, due to better retention of the fine particles. For used oils the 
Richtlinien method breaks down as both asphalt and carbon are lost in the 
spirit washing, and in the benzole washing carbon particles also come through 
the filter paper and are weighed with them. The total impurities thus 
estimated are considerably lower than by the above procedure. E. B. E. 


a. ©. 


765. DerermMInaTion or Carson Disutputpe tn Benzene. T. Callan, 
J. A. R. Henderson and N. Strafford. J.S.C.J., 1932, 51, 193-1947. 


The method described is a colorimetric one and depends on the formation 
of an intense golden brown colour when sodium diethyl dithiocarbamate, 
or carbon disulphide and diethylamine, is added to a dilute solution of a 
copper salt (cf. Tischler, J.I.2.C., Anal, 1932, 4, 146). 

A standard solution of carbon disulphide in purified benzene, containing 
0-0001 gr. carbon disulphide in 1 ml. of benzene ; a solution of 1 ml. technical 
diethylamine in 100 ml. purified benzene ; and a solution of 0-03 gr. of copper 
acetate in 100 ml. of cold industrial 64 O.P. alcohol are the reagents required. 
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The comparisons are made in the ordinary way, 1 ml. of the benzene 
under test, 1 ml. of diethylamine solution and 1 ml. of copper acetate solp. 
tion being diluted to 10 ml. with alcohol in a Nessler glass. The benzene 
to be tested is diluted with pure benzene to contain between 0-000025 gr. 
and 0-0001 gr. carbon disulphide for the final comparison. The solutions 
are kept for 20 minutes before comparing. 

As little as one part of carbon disulphide in a million parts of benzene 
can be detected, and a table given shows the method to be sufficiently accurate 
over the range given. Thiophen does not interfere with the reaction. 

E. B. E. 


See also Abstracts Nos. 686-688, 690, 705, 722, 726. 


Anti-Detonation. 


766. Emission Srecrra or Enoine Frames. G. M. Rassweiler and L. 
Withrow. Ind. Eng. Chem., 1932, 24, 528. 

The separate spectrographic studies of flame fronts and after glows in oa 
gasoline engine have been extended into the ultra-violet. It has been shown 
that OH molecules are present in both flame fronts and afterglows. Further 
comparisons have been made between spectra of engine and burner flames. 
By using an improved technic, spectra of knocking and non-knocking com- 
bustion have been obtained simultaneously on one spectogram. By this 
means a number of uncertainties involved in the previous comparisons of 
spectra of these two types of combustion have been eliminated. A discussion 
of the relationship of this work to combustion studies of other workers is 
included. W.H.T. 


767. Frame SPEEDS DURING THE INFLAMMATION OF Molst CARBONIC 
Oxipr-OxycEN Mixtures. W. Payman and R. V. Wheeler. J.C.S., 
1932, 185, 1835. 

In a previous communication, the first author showed that the maximum 
speed of uniform movement of flame in certain series of mixtures of combustible 
gases with air is given either by a mixture containing insufficient oxygen (in 
air) for complete combustion or by one containing molecular proportions of 
combustible gas and oxygen. Bone and Fraser, however, have stated that 
the mixture (moist CO and O,) giving maximum flame speed would contain 
rather less than 80% of carbon monoxide. The original work has been 
repeated, taking precautions to ensure the saturation of the gas mixture with 
water vapour. Flame speeds have been measured photographically and the 
records obtained confirm that the maximum-speed mixture corresponds to 
2CO + O,. Wea. Bho Be 

See also Abstracts Nos. 689, 691. 


Engines. 


768. Luprication or Dreset Enotnes. H. J. Nicholson. Mar. Eng., 
1932, 55, 183-188. 

Rapid development has led to the modern practice of the full forced feed 
system of lubrication for bearings and the mechanical lubricator for cylinder 
lubrication. 

The oil applied to piston and liner has not only to reduce wear, but it 
also has to assist piston ring seal. According to the author an effective 








seal betw 
has to bet 
which ten 
The oil se 
amount 0 
is burnt d 
tendency 
An oil 
lower end 
under his 
The m 
engines i 
points ar 
applicats 
pump un 
a check » 
The lu 
mineral | 
Because 
viscous. 
conditio! 
instance: 
can be. 
Whils 
able for 
case, OT» 
pins, cr 
sometum 
The 
the det 
area is 
reduces 
leakage 
no disa 
for coo!) 
oil for 
The 
contam 


769. 
J. 


Hith 
used t 
This w 
is proy 

It is 
bearin 
to mo 
The { 
heatir 
of ZN 














benzene 
ite 80ly. 
benzene 
0025 gr. 
lutions 


en Zene 
curate 
tion, 


. E. 


id L, 


in fn) 
1IOwn 
rther 
mes, 
‘Om - 
this 
s of 
sion 
8 is 





ABSTRACTS. 283 a 





seal between the liner and rings cannot be maintained without oil, and it 
has to be maintained against high compression pressures (400 to 550 Ib./sq. in.) 
which tend to squeeze the oil film from between the rings and cylinder wall. 
The oil selected for cylinder lubrication should be such that the minimum 
amount of carbonaceous matter is formed when the extremely light oil film 
is burnt during the major portion of the power stroke, and it should have no 
tendency to form gummy deposits at operating temperatures. 

An oil of viscous nature will not spread readily over the surfaces at the 
lower end of the liner, and a too light oil will not maintain a tenacious film 
under high temperature conditions. 

The method of lubricating the cylinder liners of 4-stroke and 2-stroke 
engines is discussed at length. The oil is normally supplied to various 





points around the cylinder liner, and with a limited number of points of 
application a relatively light bodied oil should be employed. A separate 
pump unit should supply each point of application, and each should contain 
a check valve placed as near to the point of injection as possible. 

The lubricant used for bearing lubrication should be a high class straight 
mineral oil of good demulsibility, and resistant to oxidation and gumming. 
Because the oil has to absorb heat from certain bearings, it should not be too 
viscous. In all circumstances, therefore, care should be taken to avoid 
conditions which promote excessive aeration and churning of the oil. Several 
instances are quoted, and illustrations are given to show how undue aeration 
can be avoided. 

Whilst full forced feed is practical in 4-stroke cycle engines, it is not suit- 
able for the 2-stroke engine, which utilises crankcase compression. In this 
case, one should employ a reliable mechanical lubricator feeding the gudgeon 
pins, crank pins, and in some cases main bearings, though ring oilers are 
sometimes employed for the last named. 

The author draws attention to cases of cutting oil grooves in bearings to 
the detriment of lubrication, since without due care the effective bearing 
area is excessively reduced. Piston cooling is best done by oil, since it 
reduces heat stresses, the accumulation of scale (from water coolants) and 
leakage of oil coolants, especially if drawn from the forced feed system, is 
no disadvantage. Details are given of the gravity system of supply of oil 
for cooling purposes. In the main, it is preferable to have a specially selected 











oil for piston cooling. 
The concluding part of the paper deals with the impurities which may 
contaminate an oil, and how they may be removed in the recovery processes. 
Cc. I. K. 
769. Crrrerton ror BEARING-TempeRATURE Stresses. D. P. Barnard. 
J.S.A.E., 1932, 30, 192-197. 

Hitherto the pv product or “ rubbing factor” has been the only criterion 
used to express the tendency of plain journal bearings towards over-heating. 
This was developed on the basis of solid sliding friction, where the resistance 
is proportional to the load and independent of rubbing speed. 

It is contended that this “ rubbing factor” does not actually apply to a 
bearing lubricated only by a fluid film, in which conditions the resistance 
to motion is that of fluid viscosity and is affected only slightly by the load. 
The paper therefore suggests a criterion for the tendency towards over- 
heating of plain journal bearings of the high-speed type operating at values 
of ZN/P well up in the fluid-film range, which takes the form of the product 
of the kinematic viscosity (stokes) of the oil at 210° F. and the square of the 
rubbing speed, #.c., 2 V*. 

Tests were conduc with cars run at constant speeds for a distance of 
1000 miles. Temperature readings of the oil sump were measured for oils 
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ranging in viscosity from 58 to 105 Saybolt secs. at 210° F., and car speeds of 
30 and 55 m.p.h. It was thus clearly demonstrated that oil viscosity exerts 
a noticeable influence on heat generation in a bearing as reflected by crankcase 
temperatures. (As no bearing-temperatures were determined, it was assumed 
that the rise in sump-temperature must in a large measure result from the 
extra frictional heat generated against increasing oil viscosity.) 

It was found impossible to correlate the data on any basis such as the 
pe product which does not provide for the effect of viscosity, and it is sug. 
gested that the data as presented warrants the investigation of the product 
#219 V* as a criterion for temperature rises in high-speed plain bearings. 

The discussion of the paper brings out some interesting features, notably 
that oil cannot be used to carry away much of the heat generated in a bearing 
by friction, because nearly all of the heat goes directly to the metal. Further, 
whilst the supplying of cool oil to the bearings and taking it away hot, would 
remove heat from the metal (thus reducing over-heating and the danger 
of burning out of bearings), it would be just as effective and sometimes safer 
to circulate the cooling oil through the crankshaft or through special cooling 
passages, as to pump through narrow and uncertain bearing clearances. 

C. I. K. 
770. “E. H.” Fuet Insection Pump. Mar: Eng., 1932, 55, 189-190. 


A description of a new design of fuel pump, with drawings showing the 
cycle of operations. The pump is designed to utilise the effect of wave forma- 
tions in the fuel line to obtain rapid commencement and cut off of the in. 
jection. 

The chief feature of the apparatus is the fact that the pump plunger ani 
outer sleeve both move in opposite directions operated by eccentrics. 
The top part of the sleeve passes through a muff, the position of which on 
the sleeve is adjustable by means of a rack and pinion. The sleeve has two 
sets of parts, the upper operated by the muff and the lower by the plunger. 
The parts are covered and uncovered at the highest relative velocity of the 
moving parts. Thus at the point when compression begins a wave is formed 
which travels to the jet at 4000 ft./sec., and the pressure rise in the system, 
it is claimed, is generated in a remarkably short space of time. The drop 
in pressure is also achieved very rapidly in the same manner on the return 
stroke. The pump can be constructed for multi-cylinder work, and in 
operation has given every satisfaction. C. H. 8. 


771. Report ow a 6-Cyt. 1,200 B.H.P.-Supercuarcep Ruston Verrica. 
Aretess Insection Or Enorne. W. A. Tookey. Diesel Engine Users’ 
Association, March, 1931. 


The tests described were performed for Ruston and Hornsby, Ltd., on the 
above 1,200 B.H.P. engine, which was originally designed to operate unsuper- 
charged, but converted to operate as a supercharged engine on the Bichi 
system. 

Results of fuel consumption tests at various loads are given and are 
compared with values deduced from the engine log sheets extending over a 
period of several months, during which time the engine was in actual service. 
Figures deduced in a similar manner for the period before the supercharger 
was fitted are also quoted. Lubricating oil consumption was measured 
during the tests. 

As much as 56-5% above the normal unsupercharged power output was 
obtained and this was not considered to be the economical limit. Fuel 
consumption was constant from about half to maximum power at just under 


0-38 Ib./B.H.P. Hr. J.G. W. 
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General. 


772. Heat Batance ror Gas Firep Boiters. E. F. Dawson. Petr. 
Eng., April, 1932, 3 (7), 58. 


The “ Pound Mol” method of calculating the efficiency and heat balance 
of a gas fired boiler is discussed. This method is much simpler and less 
confusing than the usual method of calculation, and has the advantage that 
it can be used for heat balance calculations for boilers using solid fuels. 

The data necessary to make the calculations of boiler efficiencies are 
outlined. Cc. L. G. 
773. Desicn or Tower Founpations. C. O. Sandstrom. Chem. Met. 

Eng., 1932, 39, 270-272. 

Self-support fractionating towers have a better appearance than guyed 
towers. The popular attitude is that a guyed tower looks, and therefore is, 
more secure. The author considers that self-supporting towers are equally 
safe and discusses the question of foundation design. Practical shapes, 
with dimensions, of tower foundations are given, and it is shown that either 
the octagonal or circular foundation is the most suitable. The method of 
anchoring the tower to the foundation is described with diagrams and the 
calculations necessary are fully explained. G. R.N. 


774. BuTane ror Heatinc Orcuarps. Oil and Gas J., 12.5.32, 30 (52), 29. 


Butane will be used to heat 2 citrus orchards in California next winter, 
and the relative cost, effectiveness, cleanliness and convenience compared 
with those of distillates now used for this purpose. One obvious advantage 
will be to remove the smoke nuisance, which has been the source of con- 
siderable complaint. R. A. E. 


Coal and Shale. 


775. Propvuction or Hyprocarsons From Coat Tars. R. E. Goldsbrough. 
E.P. 371,042, 21.4.32. Appl., 21.10.30. 


Steam is superheated in nickel chromium tubes to above 700°C. and is 
thus decomposed into nascent oxygen and hydrogen. The tars are heated 
to a temperature just below their cracking point and are then injected together 
with the decomposed steam at a pressure of about 4 atm. into a mixing 
chamber through converging jets. The mixing chamber is joined to the retort 
by means of a venturi tube which allows the expansion of the mixture into 
the retort without loss of velocity. The retort is made up of a series of 
chambers of different sizes and of catalytic metals, whereby the use of an 
oxide catalyst (for the removal of sulphur) is rendered unnecessary. The 
metal is an alloy of nickel and chromium containing small proportions of 
silicon, zinc, iron and aluminium with or without molybdenum and titanium 
or both. The portion of the heating chamber first traversed by the mixture 
has a temperature of 450°-950° C. and that traversed last a temperature of 
350°-600° C. W.#H. T. 
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776. Disrmime Coats. W. E. Trent. E.P. 372,805, 11.5.32. Appl. 
11.11.30. 


The distillation is carried out on finely-comminuted solid hydrocarbons oy 
coal which are intermingled with a moving stream of combustion supporting 
gases. The mixture is forced through a heating zone at a velocity sufficient 
to maintain the fuel particles in suspension in the gas. A portion of the 
suspended fuel ig purned in the distillation zone to effect substantial carbonisg. 
tion of the unbufned suspended fuel. W. H. T, 
777. U.S. Parents on Coat. 

E. B. Conklin. U.S.P. 1,855,878, 26.4.32. A continuous process of treating 
acid sludge obtained in the purification of coke-oven light oil by sulphuric 
acid. The sludge is distilled, using mechanical agitation and steam, residue 
being withdrawn continuously. 

E. RauMann. U.S.P. 1,853,699, 12.4.32. A process of making artificial 
wax and resin from coal tar pitch. The pitch is distilled from a retort with 
steam in the presence of a catalyst (a mixture of a metallic oxide with a 
halogen salt with the same metallic base as the oxide). A heavy anthracene 
oil, a yellowish wax and a reddish resin are produced in succession. 

W. H. T. 


See also Abstracts Nos. 717, 719. 
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778. GEOLOGY AND THE New Conception tn Fretp Devetorment. F. H. 
Lahee. Oil Weekly, 6.6.32, 65 (12), 26-29. 


This paper outlines various subsurface conditions of which an under- 
standing of the geological factors involved is fundamental to any plan of 
orderly pool development. 

Producing structures are divided into four groups; domes and closed 
anticlines, fault structures, lensing reservoirs and unconformities, each type 
being figured. In discussing reservoir rocks, variation of porosity is shown 
to have a definite bearing on their permeability and the distribution of the 
oil and gas on the structure. 

In consideration of the modern theory of orderly field development, three 
principles are quoted, namely, unit operation of fields, equitable participation 
in the production by the various operators in a field, and careful accumulation 
and study of geological facts, the latter serving as a general basis on which 
the other two may be evolved. C. E. H. 


779. Turex Tyres or Frecps Propuctrive iy Sours CenrraL Texas. 
J. Logan. Oil Weekly, 4.7.32, 66 (3), 23-26. 

The producing area of South Central Texas lies to the west and north-east 
of San Antonio in a belt about 50 miles wide, adjacent to the Balcones fault. 
The 18 pools in the area, of which only Luling, Darst Creek and Salt Flat 
are of major importance, may be divided into three types associated with the 
Balcones fault system: (1) The serpentine pools, such as Thrall, consisting of 
mushroom-shaped plugs of porous serpentine, comparable to the Gulf Coast 
salt plugs, in which the oil is found. It is considered that these plugs were 
forced up along fault lines probably in late Austin times; (2) The shallow 
sand pools, such as Somerset, in which oil is found along terraces or monoclinal 
folds associated with faulting, in sands of Navarro and Taylor age; (3) The 
Edwards lime pools, such as Luling, occurring in a zone some 50 miles wide 
on the south-east or downthrow side of the line of primary faulting. The 
fields in this zone are located on secondary faults, with a prevalent north- 
westerly downthrow, production being from the porous Edwards limestone, 
where it is upthrown against impervious Austin chalk. 

100 miles north of the Balcones fault, in Kerr County on the Edwards 
plateau, two deep tests have obtained small production from horizons in the 
Pennsylvanian and Mississippian. Location of structures is, however, 
difficult owing to the existence of unconformities between both the surface 
Cretaceous and the Pennsylvanian and between the Pennsylvanian and the 
Ordovician. Cc. E. H. 


780. Barriesvitte Sanp Poots Comparep witH East Texas WoopBIne 
Sanp. By D. R. Snow. Oil and Gas J., 21.4.32, 30 (49), 17. 


The Bartlesville is a sand member of the Cherokee shale and of 
Pennsylvanian age. Dipping westward at 30 ft. per mile from its outcrop in 
North-east Oklahoma, it is represented for a distance of several miles to the 
west by broken and shaley sand, which eventually lenses out completely 
before it reappears as the main body of the sand, The thinning out of the 
Z 











288 a ABSTRACTS. 


main sand up-dip towards this area of non-deposition has given rise t 
extensive reservoirs, such as the Nowata, Bird Creek and Glenn Pools, whic 
are thus comparable to the truncated Woodbine sand pool of East Texas, Ap 
identical set of conditions still further west has given rise to the Burbank an 
Yale-Maramec Pools, but here the productive sand lies at a slightly higher 
level in the Citerokee shale. 

Oil in the Bartlesville is shown to be under hydrostatic pressure from 
connate waters, but although most of the pools show slow, but extensive, 
encroachment, the disappointing recovery per acre (only about 15%) points 
to the inefficiency of the water drive as well as to the wastage of gas energy, 

In East Texas, where conditions are comparable, it is shown that the 
hydrostatic pressure and porosity of the Woodbine sand are much greater 
than in the Bartlesville. Bottom-hole pressures indicate a more effective 
water drive and point to higher acreage recoveries. Restricted production js 
thus beneficial in allowing time for slow and regular encroachment so necessary 
for efficient drive. C. E. Hi. 


781. Wuecox Sanp at Oxtanoma City. D. R. Knowlton, H. C. Charles and 
D. A. McGee. Oil Weekly, 20.6.32, 66 (1), 24-29. 


Oil at Oklahoma City is found in a pronounced north-west-south-east 
anticlinal fold, pitching gently to the south and down-faulted along ita north. 
east flank. 

Of the three main pre-Pennsylvanian productive zones—in ascending order 
—the Arbuckle limestone, the Lower Simpson and the Wilcox sand, the latter 
is by far the most productive. 

Post Mississippian peneplanation of the fold left the Wilcox outcropping in 
a concentric band round the structure, the whole being eventually overlaid 
unconformably with impervious Pennsylvanian rocks. 

In complete section the Wilcox is 220 ft. thick, and is composed of a homo- 
geneous, coarse grained, uncemented sand with an average porosity of 27%. 
Due to erosion, the thickness of the Wilcox as it wedges out under the uncon. 
formity is variable, averaging 111 ft. in the north and 76 ft. in the south, 
with a minimum in the south-west part of the field. 

Whereas both the Arbuckle and Lower Simpson show extensive encroach- 
ment, only 8 out of the 346 Wilcox producers have shown edge water, which 
appears to be rising about 3 ft. per month. The wedge shape and texture of 
the sand offer ideal conditions for an efficient water drive. 

Owing to the necessity of periodically establishing high potentials for 
pro-rationing purposes, 6§ in. casing is set on top of the Wilcox, and neither 
screened pipe nor tubing is used. Production is thus inefficient, but so long 
as bottom-hole pressures continue to decline uniformly, wastage of present 
gas energy will not influence final extraction by water drive. 

Such principles result in the production of large quantities of sand, which 
tends to increase drainage area and yield of oil. Recovery to date from 
the Wilcox averages 133,462 brls. per well, and the ultimate yield of the sand 
is estimated at 376,000,000 bris. C. E. H. 


782. GENERAL GEOLOGY or Epwarps PLATEAU, BALCONES FAULT AND GULF 
CoasTaL Piamns Recion. C. A. Warner. Oil and Gas J., 16.6.32, 31 
(4), 48-54. 

South-west Texas is shown to consist of three geographical subdivisions, 
the West Gulf coastal plain stretching as far inland as the Balcones fault 
zone, the Texas hills of Llano and Burnett counties to the north-west of the 
fault zone and the Edwards plateau to the extreme west of the area. 

















Forms 
outcrop} 
base of 1 
Cambria 
area is 
A comp 

The 7 
outcrop, 
noted. 

In ger 
Major * 
Balcone 
escarpm 
of 500 t 
of the ; 
downthi 

Produ 
age, wh 
comes f. 
Laredo- 
Fayette 


783. | 
De 
Cai 
The g 
In Crete 
sea invé 
sandsto! 
resulted 
west-sol 
of the 1 
minor ij 
The ele 
erosion, 
terrestr! 
flows, t 
from tl 
depositi 
times e' 
on its 
depress 
resulted 
and inf 
original 
The ! 
the Bas 
limesto. 
series © 
Lagoon 
in the 
of the | 
ficial ai 
are ind 
mental 





rise to 
. Which 
8. An 
nk and 
higher 


h-east 
north. 


order 


latter 


ing in 
erlaid 


10=M0- 
27%, 
ncon- 
south, 


‘oach- 
w hich 
ire of 


is for 
sither 
long 


esent 


which 
from 
sand 
H. 


ULF 


2, 31 


ions, 
fault 
f the 



















ABSTRACTS, 289 a 


Formations exposed include a complete Quaternary and Tertiary succession 
outcropping in successive bands acruss the plain parallel to the coast, the 
base of the Eocene lying along the Balcones fault. With the exception of the 
Cambrian and pre-Cambrian outcrops of the Texas hills the remainder of the 
area is composed of upper and lower Cretaceous and Pensylvanian rocks. 
A complete stratigraphical table is included in the text. ‘ 

The Tertiary deposits appear to thicken considerably down-dip from their 
outcrop, and slight differences in surface and subsurface stratigraphy are 
noted. 

In general the structure of the area is a gentle gulfward dipping monocline. 
Major structural features include the Central Llano-Burnett uplift, the 
Balcones fault zone and the Torrecillas uplift associated with the Reynosa 
escarpment. The main Balcones fault zone has a south-easterly downthrow 
of 500 to 1000 ft. and includes areas of igneous intrusions. The eastern flank 
of the zone is marked by a series of normal faults with a north-westerly 
downthrow of about 400 ft. 

Productive sands in the coastal area are chiefly of Oligocene and Jackson 
age, whereas production from the fault zone, which is by far the richest area, 
comes from Edwards Lime, serpentine and sands of Cretaceous age. In the 
Laredo-Pettus area, along the Reynosa escarpment, production is from the 
Fayette, Yegua and Cook Mountain formations of Eocene age. C. E. H. 


783. Report on Bortnc ror Om rw Eeyrr. Section III.—Eastern 
Desert AND Apsornina Istanps. T. 8S. Bowman, Government Press, 
Cairo, 1931, pp. 353. 


The geological history of the area in question may be summarised as follows. 
In Cretaceous and Eocene times the area was one of deposition, the Cretaceous 
sea invading from the north-west with its sediments overlapping the Nubian 
sandstone. At the close of the Eocene, a period of great earth movements 
resulted in the raising of a great anticlinal arch with its axis running north- 
west-south-east along the line of the present Gulf of Suez. Crustal weakening 
of the fold, together with the breaking down of its igneous core, resulted in 
minor igneous ridges being forced vertically through the folded sedimentaries. 
The elevation and weakening of this great fold resulted in intense crustal 
erosion, exposing in places the igneous cores. Following a period of 
terrestrial conditions through Oligocene times characterised by large basaltic 
flows, the Miocene sea gradually invaded the eroded area along the crest 
from the north-west. Gentle depression along this area resulted in the 
deposition of great thicknesses of foraminiferal marls, but in later Miocene 
times elevation of the gulf resulted in the appearance of lagoonal conditions 
on its flanks and the formation of thick deposits associated with further 
depression and oscillation. A new period of movements in Pliocene times 
resulted first in the elevation and erosion of the Miocene, then the depression 
and inflow of the Pliocene sea, followed by intense movements along the 
original lines. Pleistocene deposition again closed with a regional uplift. 

The Miocene deposits of the area are divided into three lithological groups : 
the Basal Beds, a shore-line deposit of conglomerates, gravels, or dolomitic 
limestones ; the Globergerina series of deep water marls; and the Lagoonal 
series of anhydrite, salt, shales and marls. Differential depression during 
Lagoonal Miocene deposition resulted in greater thicknesses being deposited 
in the old synclinal areas on the flanks of the old anticlines. The accentuation 
of the Eocene folding in Pliocene times resulted in the formation of “ super- 
ficial anticlines’’ in the surface beds overlying these synclinal areas, which 
are indistinguishable on the surface from those overlying the old “ funda- 
mental anticlines "’ when their igneous cores are not exposed. 
Z2 
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Oil shows in the area are confined to Miocene and younger rocks, ani 
occur at Gebel Zeit, Gemsah, and in the sea east of Jubal Island. In the 
neighbourhood of these seepages prospecting started in 1868, but of twely. 
wells drilled only one yielded a small quantity of oil. 

In the southern part of the area wells were drilled on surface structupes 
at Dishet El Da’aba, on Jiftun Kebir Island and at Abu Sha’ar in the neigh. 
bourhood of Hurghada. All penetrated the Miocene, but proved unproductive, 
the latter two localities being situated on “ superficial anticlines"’ in an ok 
synclinal area. 

The Hurghada field is the only large producing area in Egypt. Formations 
penetrated in drilling consist of Pleistocene and Pliocene sands and limestones 
lying unconformably on Miocene, which in turn rests on Cretaceous shales and 
sands underlain by igneous rocks. The Miocene is represented by its three 
divisions, the Lagoonal Series, the Globengerina Series capped by a dolomitic 
limestone and the Basal Beds. Oil and gas occurs in the Cretaceous, the Basal 
Beds and the main gypseous series of the Lagoonal Miocene. It is found 
possible to correlate various Miocene horizons by means of diatoms and the 
lenticular beds of the Cretaceous petrographically. 

Structurally Hurghada consists of a “fundamental anticline” with 
igneous core covered with Cretaceous rocks and a comparatively thin 
development of Miocene, the old structure being reflected by the Pliocene 
movements. The structure is truncated to the south-east by a north-south 
fault with easterly down throw, the displacement of which increases with 
depth and implies two sets of movements along the same line. 

Later drilling operations in the northern area on Jubal Island, South 
Gaysum Island, Ranim Island, Gemsah and the Gebel Zeit area are described. 
Gemsah only has proved productive, oil occurring in the Miocene Lagoonal 
Series and Lower Dolomitic limestone overlying the Basal sands. The 
structure is a steep-sided anticline with an igneous core arising out of a deep 
synclinal basin and faulted on its north-east side. 

With regard to the origin of the oil at Hurghada, a tentative theory of its 
formation in shallow water beds of Cretaceous age is put forward. C. E. H. 


Field Technology. 


784. Orrentinc Driwt Pire wire Surveyor’s Transir. L. Suverkrop 
Oil Weekly. 4.7.32, 66 (3), 28. 


The only instrument needed for this method of orienting drill pipe is an 
ordinary surveyor’s transit. 

A stencil is made from a piece of tin plate, the openings in the stencil being 
semi-circular in shape. The diameters of these semi-circular openings are 
placed parallel and about } in. apart, the blank space between them thus 
forming the indicating mark. 

The mark of the stencil is made on every tool joint with white paint, after 
the position of the stencil upon the joint has been determined by the transit. 
The transit is located in such a position that observation can be made on 
both ends of each stand. 

When pulling out of the hole the first tool joint is marked, so that the 
indicating mark coincides with the line of sight through the transit and the 
centre of the drill pipe. In orienting a core out of the hole the initial mark 
should be placed before the core is pulled or separated from the formation. 
The same precaution should be taken before orienting an acid bottle out of 
the well. 
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When the first stand is pulled into the derrick the pipe is turned until the 
mark on the top tool joint lies in the line of sight from the transit through 
the centre of the drill pipe. The degrees turned through are recorded, and 
the stencil mark made on the top collar of the next stand. This procedure 
js continued until the bit or core appears. 

In taking an oriented core a line is marked on the side of the core as it is 
ejected from the barrel, and @ similar procedure must be adopted when 

removing an acid bottle and its go-devil. 

In orienting a whip stock into a well the process of marking is reversed, 
and the whip stock must be oriented with respect to the bearing of the line 
of sight from the transit. 

Any errors due to improper centering are compensating, and inaccuracies 
due to change in the position of the drill pipe as it is supported in the derrick 
are small, due to the distance of the transit from the derrick. L. V. W. C. 


785. Tank Corrosion. W. F. Cloud. Oil Weekly. 4.7.32. 66 (3), 30. 


Several different forms of corrosion of oilfield storage may occur. Rusting 
may be considerable, but usually only affects the outside of the tank shell, 
and the inside and outside of the tank roof and can occur only in the presence 
of air. 

Chemical reactions, which may occur in the absence of air, are the most 
serious, and most authorities generally agree that this form of corrosion is 
essentially an electro-chemical 

Waters which readily change chemically to form acids and acid waters 
are corrosive. Brines containing magnesium chloride, when heated, will 
react with the hydrogen and combined oxygen present to form dilute hydro- 
chloric acid which is an electrolyte. Similarly, sulphuric acid is formed 
when dissolved calcium sulphate reacts in the presence of organic matter 
and hot water, and when hydrogen sulphide is heated in the presence of air 
the same acid results. 

Before electro-chemical or galvanic action can occur and cause tank 
corrosion, water, moisture or water vapour must be present; chemicals 
that will react to form an electrolyte must exist, and some substance that is 
electro-negative to the tank plates must be located in or in contact with 
the electrolyte. 

Where hydrogen sulphide is present in the oil and gas the greatest tank 
corrosion exists. When the vapour space above the oil is cooled down, 
air is breathed into the tank and part of this is condensed to water. The 
corrosive hydrogen sulphide combines readily with the moisture and the 
steel deck to form iron sulphide and sulphuric acid. The iron sulphide scale 
thus formed being electro-negative to iron or steel, provides conditions for 
rapid corrosion. This scale settles on the tank bottom and causes galvanic 
action of the bottom plates, unless these have been insulated with some sort 
of protective covering. 

Various insoluble paints, coal tar and asphalt have been used to coat 
the inside of the tank decks and tank bottom with more or less indifferent 
success. ; 

Concrete tank bottoms have proved successful, but the method is expensive 
and tanks so equipped have a low salvage value. 

Wooden roofs eliminate the formation of iron sulphide scale, but their 
great disadvantage is that they cannot be made vapour tight. 

Long bars of zinc, which are electro-positive to iron or steel, placed below 
the oil-water contact would be a cheap method of eliminating tank bottom 
corrosion, but it would be necessary to ensure that the bars were covered 
by several inches of water at all times. 


ABSTRACTS. 
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Aluminium tanks have been tried out with great success and the results 
of the tests would warrant the conclusions that :—(1) No steel-aluminium 
connections should be made in the presence of salt water; (2) aluminium 
will resist hydrogen sulphide corrosion, but not the corrosion due to highly 
concentrated salt waters; (3) steam coils are not advisable in aluminium 
tanks where salt water is present. L. Vv. W. 


786. Evrreoctr or Sanp PENETRATION AND SELECTIVE SOLUBILITY IN Wetts. 
K. C. Sclater. Petr. Eng., June, 1932, 3 (10), 24. 


The practical value of bottom hole data is rapidly being realised in the 
East Texas Field, and operators are now studying the physical and chemical 
characteristics of the fluid at the bottom in addition to pressure conditions, 
Samples of oil are taken under pressure and tested to determine the volume 
and the composition of the gases in solution under the existing bottom hole 
pressure and temperature. 

In the past the inability to correlate the results of laboratory experiments 
pertaining to the study of reservoir conditions has reduced considerably 
the value of such experiments. The results now being obtained in the field, 
however, give good reason to believe that correlation between field data 
and laboratory results will soon be possible. 

Charts are given to show the effect of penetration on the rate of production, 
and upon the drop in bottom hole pressure per unit rate of flow, and the 
importance of these factors is obvious. 

The effect of selective solubility has been investigated. Samples, drawn 
from the casing head under a pressure of 1672 Ib. abs., had a gas-oil ratio 
of 250 cu. ft/brl. at 100 Ib., and a gas-oil ratio of only 800 cu. ft./brl. at 
1672 Ib. abs. That is a gas-oil ratio 3-48 times greater at 100 Ib. and not 
16-72 times as might have been assumed from the pressures. In addition 
it was found that the ethane present was in the gaseous phase at the pressure 
of 1672 Ib. 

These investigations also revealed the fact that the total shrinkage of the 
mixture from 1672 Ib. abs. to atmospheric was 36%, a total loss in volume 
of more than one-third of that occupied at the higher pressure. It must 
be understood, of course, that the tests were carried out at the temperature 
at the surface and not at bottom hole temperature. The question of shrinkage 
is, nevertheless, one that cannot be ignored. 

A study of these factors will enable the problem of efficient production 
of the well to be greatly simplified. L. V. W. C. 


787. Mieration or Ingecrep Gas THROUGH Or. AND Gas SANDS oF 
Catirornia. H.C. Miller. Bur. Min. Rept. Invest. 3177. June, 1932. 


Each of the four types of gas injection methods has a distinct purpose and 
method of procedure. Where the gas is injected during the intitial production 
period to maintain the reservoir pressure as near as possible to its original 
value, the operation is pressure maintenance. If the operation is commenced 
after the wells have been producing for some time, it is pressure restoration. 
Where gas is injected to drive or carry along some of the oil remaining in the 
sand, it is gas drive and, where it is injected for storage purposes, it is termed 
gas storage. Gas storage will, of course, have no immediate effect upon oil 
production. 

Few efforts have been made to maintain reservoir pressures in California, 
due to the injection pressures in new fields being exceptionally high and to 
the diversity of ownerships of the majority of the structures and the lack of 
agreement between the operators. 
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The majority of gas injection projects are to build up the pressures that 
were dissipated by former producing operations and to store surplus gas. 

Gas drive has not been practised to any extent, since field observations 
show that there are few fields where gas drive may be expected to materially 
increase the recovery of oil from nearly depleted sands. 

The gas injected into reservoir sands migrates to lower pressure regions 
regardless of the location of such regions with respect to the point of application 
of the gas. When the pressure regions have become equalized, the gas as a 
whole moves gradually up the structure. After an oilfield in California has 
been on production for some time, the pressure at the crest of the structure is 
lower than that at the flanks, where edge water pressure constantly restores 
the dissipated pressure, and the gas moves up structure from high to low 
pressure areas. This edge water pressure is the principle motivating force, 
as the buoyancy of the injected gas is not considered sufficient to move the 
gas as a whole any considerable distance up the structure. 

Where any of the many oil-producing sands are relatively coarse in texture, 
the gas will cause these sands to be drained, and will cause channels to be 
formed. The gas will travel along these channels to the producing wells at 
a relatively small pressure differential. 

The maintenance of a liquid wall about the injection well is the most 
effective means of preventing rapid migration of the injected gas from 
injection to producing well. If this wall confines the injected gas, the wells 
will produce as though the injection well had not been drilled. After the 
liquid wall has been broken, the quantity of oil carried to the prdoucing well 
through mechanical] entrapment in the by-passing gas will be comparatively 
small, and will eventually cease completely. This by-passing gas will, how- 
ever, pick up lighter fractions which can be extracted from the gas. 

Gas injected into sands under “ hydraulic control" in California does not 
spread out fanwise from injection wells, and consequently large bodies of 
sand are often by-passed. This trapped oil may later be recovered by proper 
control of edge water. 

The spread of injected gas is non-uniform in the reservoir sands, due to the 
high injection rates at individual wells, and it is often impossible to alter the 
course of the gas after it has broken through into a producing well without 
completely shutting in the well or curtailing its production below the economic 
limit. 

In pressure maintenance, pressure restoration and, to a degree, in gas-drive 
projects, the smaller the volume of gas injected per unit of time through 
individual wells the less is the probability of the gas by-passing oil. 

The maintenance of back pressure on the producing wells, to prevent gas 
from breaking through, and limiting the volume of gas injected to a small 
amount per day in order to build up reservoir pressures gradually, has been 
effective in increasing oil-recovery efficiency. The maximum volume of gas 
that may be injected cannot be foretold, and experimentation is therefore 
necessary to derive the most efficient volume. 

The control of encroaching edge water should be given consideration by 
operators on whose properties edge water is encroaching. Control is believed 
to be possible if the drained spaces about the wells situated immediately 
above the edge water front are filled with gas, and if additional gas is injected 
from time to time to replace any lost. Such control would enable large 
quantities of trapped oil to be produced. L. V. W. C. 


788. Gas Conservation. W.L. Baker. Petr. Eng., June, 1932, 3 (10), 31. 


The new producing policy differs from the old one in that the gas energy 
in the reservoir is maintained instead of, as previously, restored by artificial 
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forces. In this maintenance method the forces are natural ones, and these 
are applied immediately the well is completed instead of waiting for the 
depletion of the original pressure. 

A study of the fundamental producing principles has led operators to 
believe that the smaller the gas-oil ratio the greater is the efficiency of recovery. 
The gas-oil ratio is defined as the number of cu. ft. of free gas produced with 
a barrel of oil, and the subject of pressure maintenance, therefore, evolves 
itself into one of gas-oil ratio control with the object of producing as much 
oil as possible with the lowest amount of free gas. 

Gas moves the oil from the bottom of the well to the surface in two ways; 
firstly, by driving the oil before it when it expands, and secondly, by friction 
as a result of its velocity of flow. By reducing the size of outlet, a certain 
amount of back pressure is applied, and this will permit the oil to be carried 
to the surface by a smaller amount of gas. 

By applying this principle, the pressure at the wells is maintained for a longer 
period, and the flowing life and ultimate recovery are increased. 

The adoption of a gas conservation policy during the early stages of 
development would permit an economical utilization of the gas produced with 
the oil, and this would allow natural gasoline planta to economically strip 
more of the gas of its gasoline content. 

Unfortunately each well is an individual proposition, and it is impossible 
to arbitrarily fix a set ratio of oil to gas that may be applied to any well or 
field. 

Experimentation is necessary at each well before the right gas factor can 
be determined. 

Reservoir gas may be conserved by flowing wells through tubing, by 
bottom-hole choking, surface choking and other means of restricting the flow, 
or a combination of these methods, all of which secure lower gas-oil ratios. 

The ability to tube large volume high-pressure oil and gas wells without 
loss of production permits the most efficient use of the gas present. Another 
development is the use of tapered tubing and the adaptation of smaller 
diameter strings. 

The bottom-hole choke has met with considerable success in retarding the 
amount of gas produced per barrel of oil. L. V. W. C. 


789. Equirpment Loaps on Banp WuHeet Powers. K. B. Nowels. (il 
Weekly, 13.6.32, 65 (13), 37; 20.6.32, 66 (1), 30. 


The conditions existing in any band wheel power installation are seldom 
known, and, where the power is unbalanced, inefficiency creeps in. Theoretically 
it is necessary to know definitely the weights of the wells to be “ hooked on " 
prior to the installation of the central power so that the most efficient location 
for the power can be selected to secure proper balancing. In flat country it 
is possible to calculate the approximate weights of the various wells and to 
construct a force diagram with which to properly locate the power with 
respect to the surrounding wells. In hilly country it is a little more difficult, 
as wells will vary considerably in depth over short distances and surface 
features will necessitate the use of numerous “ swings” etc., all of which will 
increase and vary the weight of a well and the consequent load on the band 
wheel power. Under these conditions it may be necessary to locate the power 
in the best way possible, and then, by means of a dynamometer, endeavour 
to weigh the wells and ensure a balanced load throughout the system. 

The dynamometer is attached to the rod line at the first rod coupling or 
clamp away from the power. Securing the weight of the well at this point 
gives the total weight of each, including the weight of the plunger, sucker rod 
and fluid within the tubing, the friction of the “jack” and the weight and 
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friction of the rod line against its supports. As the rod line moves on its up 
and down motion the dynamometer reading will vary between a maximum 
value on the upstroke and a minimum value at the time the downstroke is 
completed. 

Using a pull-rod dynamometer, the dynamic load plus friction load is 
measured immediately the upstroke is started. As soon as the rods commence 
to move, the indicated load will fall, and this reading will be maintained 
throughout the remainder of the stroke. This reading will give the static 
load plus friction load. When the rods commence to fall, the indicator will 
fall to its minimum reading. 

The results obtained from a large number of wells are given and discussed. 

The balancing of the power results from a knowledge of the dynamometer 
readings. 

A parallelogram of forces can be constructed, the sides being the forces 
operating at the various wells. The resultant of all the forces or well weights 
will show the direction or position on the eccentric where additional pull 
or weight must be added. 

The correct setting of the jack will assist in saving power, and added benefit 
will result from the proper lubrication of the jack and rod lines. 

L. V. W. C. 
790. Rorary Driuiime Fruips. 8. Gill, Oil Weekly, 13.6.32, 65 (13), 24. 

A study of the sealing effect of rotary muds upon producing formations 
is inseparably linked with the question of the comparative merits of cable 
tools and rotary for the completion of wells. The most serious objection to 
the use of rotary lies in the belief that the drilling fluid damages the producing 
formations. 

After an extensive study of this problem, both on the field and in the 
laboratory, the following opinions have been put forward: (1) The rotary 
mud will penetrate certain formations in which the passages are so large 
that the mud cannot form a wall. In fissured formations and sometimes in 
coarse muds or gravels this condition will be found to exist; (2) Suitable 
mud fluid may be used with safety. Properly proportioned rotary drilling 
mud fluid will not penetrate or deleteriously affect the great majority of oil- 
producing formations; (3) A fluid of high viscosity, high concentration of 
colloidal material and low sand content may be controlled to avoid damage 
to oil-bearing formations ; (4) In most cases where damage has been done to 
productive formations by rotary fluid it is probable that water has filtered 
into the formation from the mud fluid. This filtration can be prevented by 
controlling the properties of the mud ; (5) The damage done to productive 
formations when completed by rotary with proper mud fluid is not greater 
than the damage which would take place if cable tools were used ; (6) Rotary 

can be used regardless of the type of formation in so far as possible damage 
to the productive formation is concerned ; (7) If rotary is to be used with 
safety for the completion of wells complete understanding and control of the 
properties of drilling mud fluids is essential. L. ¥, WG. 


791. Fuurm-Piston Tyre Stusn Pome ror Hanpuinc Driiimc Mups. 
J.D. Tennant. Oil Weekly, 27.6.32, 66 (2), 41. 

Owing to the wear on the moving parts of mud pumps and the necessity for 
duplication of this particular item, attention has been directed to the 
development of the “ Fluid Piston” pump. 

In this type of pump the fluid being pumped does not touch the 
reciprocating members and abrasion on these parts is therefore eliminated. 
No pump liner is used and plungers and rods are packed against clear water 
only. 
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The “ Fluid Piston "’ itself is the actuating member of the pump. It consists 
of a cylindrical rubber sleeve filled with clear water and fastened at each end 
to the pump barrel or cylinder. Expansion and contraction is obtained by 
the alternate entrance and withdrawal of the pump plunger through a suitable 
stuffing box. On contraction, mud enters the pump cylinder and on expansion 
the mud in the cylinder is forced out. 

A patented form of suction opening is provided from the suction valve 
chamber into the cylinder proper, and mud enters the chamber from a stream. 
lined suction manifold. The mud then enters the pump cylinder in direction 
tangentially to the bottom and along practically its entire length. By this 
means the cylinder bottom is swept clean at each stroke. 

Since there can be no slippage of mud fluid past the ‘“‘ Fluid-Piston,” the 
pump efficiency remains constant. The use of clear water enables a simple 
pressure-tight form of packing to be used; and as a very small area of contact 
with the moving parts is presented, internal friction is negligible. 

The design of the pump is streamline throughout and heavily gas cut mud 
can be handled without difficulty. L. V. W. C. 


792. IncLINOMETERS. Anglo-Persian Oil Co. and C. W. Otway. E.P., 373,139, 
17.5.32. Appl., 14.2.31. 


The instrument is intended for the determination of the extent of divergence 
of bore holes from the vertical. It consists of a transparent casing in the 
upper part of which is fitted an electric lamp. The casing also contains a 
short column of an opaque liquid (mercury) and is adapted for the reception 
around it of a light sensitive chart. A clockwork switch is provided for closing 
the lamp circuit at a determined time for a definite interval whereby the level 
of the mercury is recorded on the light sensitive chart. The inclinometer is 
attached to a cable or drill pipe for being lowered into the hole and carries in 
a separate compartment the accumulators for illuminating the lamp. 

W. H. T. 
793. U.S. Patents on Dritiinc APPARATUS AND METHODS. 


G. Tremolada. U.S.P., 1,861,485, 7.6.32. A swivel having a chamber 
provided in the body into which vapours from the lubricant may rise and 
providing a means for cooling. 

F. J. Schweitzer. U.S.P., 1,861,614, 7.6.32. Casing Control gate. 


V. J. Kubin. U.S.P., 1,861,702, 7.6.32. A Reamer consisting of a number 
of cutters mounted on the rounded parts to rotate in planes tilted to the axes 
of the body. 

H. E. Searle. U.S.P., 1,861,722, 7.6.32. A device for separating liquids 
from solids. Consists of two tubes, one thin and one thick. The perforations 
in the thin tube overlap the slots in the thick tube irrespective of their 
relative positions. 

W. A. Trout. U.S.P., 1,861,726, 7.6.32. Blow-out Preventer. 

G. E. Denman. U-.S.P., 1,861,843, 7.6.32. A gas-lift Pump. 

G. H. Bowlers. U.S.P., 1,861,999, 7.6.32. A mud fluid pressure gauge 
consisting of a light tube capable of laterial deformation fastened in the mud 
fluid line. By means of a spring and a pointer the variations in pressure are 
indicated. 

J. D. Morrison. U.S.P., 1,862,629, 14.6.32. This drill is rotatable only 
under its own weight and the pump pressure of the liquid and independently 
of the weight of the drill pipe. The drill itself has a sliding connection only 
with the drill pipe. 
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J. C. Wright and L. F. Buoney. U.S.P., 1,862,814, 14.6.32. Well Drill. 

R. C. Baker. U.S.P., 1,863,613, 21.6.32. Floating and Cementing Device 
for Well Casings. 

W. J. Bettis. U.S.P., 1,863,740, 21.6.32. A protector of resilient material 
for fitting to drill pipe to protect well casing. 

W. P. Demy. U.S.P., 1,863,835, 216.32. Combined Elevator and Water 
Seal. 

W. B. Wigle. U.S.P., 1,863,890, 21.6.32. Combination Casing Head and 
Casing Support. 

J. A. MeDonnel. U.S.P., 1,863,928, 21.6.32. A Rotary type bit splined 
to a drill stem to which is rigidly attached a percussion bit. Means for 
maintaining rotary bit projection while stem is reciprocated. 

A. Anderson. U.S.P., 1,864,113, 21.6.32. Apparatus and Method of taking 
Core Samples of Rock in Boreholes. 

J. J. Santiago. U.S.P., 1,864,274, 21.6.32. Comprises a tool guide in 
combination with drill stem with bearings in the tubular guide to allow 
relative rotation between the stem and the guide. 


F. C. Kuiss and N. Vickers, U.S.P., 1,864,914, 28.6.32. Deep Weil Pump. 

H. R. Standlee. U.S.P., 1,864,953, 28.6.32. Two pivotally connected 
arcuate members with toothed faces connected above their centres and below 
their tops. The members are free to spread when the slips are lifted by the 
handle. 

W. M. Taylor. U.S.P., 1,864,960, 28.6.32. Electric Heater below the 
pump and screen. 

J. N. Hicks and C. Severns. U.S.P., 1,865,007, 28.6.32. Oil Saver. 

L. M. 


Crude Oil. 


794. Crupe Om. rrom THE GREASEWOoD Fiat Area, Cotorapo. H. P. 
Rue. U.S. Bur. Min. Repts. Invest. 3174, May, 1932. 


Two samples of crude, each from a separate well in this area, have been 
examined and found to be almost identical in properties and character. The 
crude is an “ intermediate base "’ oil, low in sulphur content, and, judging 
from the low carbon-residue content of the residuum, suitable for refining 
and the manufacture of cylinder stocks. Pour and cloud points of fractions 
obtaired from vacuum distillation indicate the presence of considerable 
wax in the oil. The main features of the analyses of the crudes are: 
8.G., 0-823/830, sulphur content less than 0-1%, Vise. 8.U. at 100° F., 40 secs., 
pour point, 35/40° F., carbon residue content, 0-8/0-9%, colour brownish 
green. The approximate yields of products which can be obtained on 
distillation are: Gasoline and Naphtha, 32-1/34-9%, kerosine distillate, 
9-4/10-3%, Gas Oil, 16-1/16-3%, nonviscous lub. distillate, 11-1/12-3%, 
medium lub. distillate, 4-6/6-1%, residuum, 22-2/22-7%. The carbon residue 
content of the residuum is 3-3/3-9%. Details of the yields and properties 
of fractions obtained by distillation by the Hempel method up to a temperature 
of 275° C. followed by distillation under a vacuum of 40 m.m. are given. 
R. A. E. 
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795. Crupe rrom Conror Wett. Oil and Gas J., 16.6.32, 31 (4), 34. 


Crude oil from the new Conroe Field, Montgomery County, Texas Gulf 
Coast area, contains high proportions of gasoline and kerosine, according té g 
recent analysis carried out on a sample obtained from the discovery well, 
Additional wells have indicated a large crude oil supply in the new pool. The 
oil has an A.P.I. gravity of 38-4°, B.S. content, 0.6%, 33}% over at 410° F,, 
17}% over between 410° and 500° F., Residue, 46%%. The properties of the 
fractions are : (1) Over at 410° F.—A.P.I. Gravity, 51-2°, 20% over at 220° F, 
E.P., 454° F., colour (Saybolt), 30+, Doctor test sweet ; (2) over between 
410° F. and 500° F.—A.P.I. Gravity, 39-7°, Fl. Pt. (Tag.), 134° F., Pour Point, 
0° F., Vise. S.U. at 100° F., 33 secs., 40% over at 418° F., E.P., 550° PF. 
Colour (Saybolt), 25+ ; (3) Residue—A.P.I. Grav., 30-4°, Fl. Pt., 175° F., 
Vise. 8.U. at 100° F., 63 sees., Pour Point, 60° F. R. A. E. 


796. U.S. Parents on Crupe Or. 


M. Luther. U.S.P., 1,855,042, 19.4.32. A continuous apparatus for 
removing bottom settlings from crude oil, whereby over-heating is avoided. 


J. M. Evans. U.S.P., 1,856,156, 3.5.32. Petroleum emulsions are resolved 
mto their components by treatment with a non-metallic organic derivative 
of a non-benzenoid cyclic hydrocarbon (e.g., an ester of a naphthenic acid). 


J.J. Confield. U.S.P., 1,858,168, 10.5.32. The breaking of oil-water emul- 
sions is effected by treatment with a hydrocarbon substituted derivative of a 
poly-cyclic sulpho aromatic compound and a low freezing point liquid halogen 
derivative of an aromatic hydrocarbon. 

J. Hyman and A. E. Schiandt. U.S.P., 1,860,248 24.5.32. Oil-field 
emulsions are treated with ammonium sulphide, the resulting mixture being 
heated until the emulsion breaks. 

T. B. Wayne. U.S.P., 1,860,562, 31.5.32. Water in oil emulsions are broken 
by the addition of the condensation product of an aromatic amine and an 
aromatic sulphonic acid. 

T. B. Wayne. U.S.P., 1,860,563, 31.5.32. Water in oil emulsions are 
broken by the addition of a water-soluble salt of an acylated derivative of a 
substituted alkalene diamene. Wi: ee Be 


Gas. 


797. Prostems or THE Liquerrep Gas Inpustry. A. Kremser. Refiner, 
1932, 11, 360-364. 


For a motor gasoline having a vapour pressure of 10 Ib. at 100° F., the 
elimination of 1 volume of propane will permit the substitution of 3.3 volumes 
of isobutane, 4°85 volumes of: normal butane or 14-8 volumes of typical 
natural gasoline. Propane may be regarded as a liquefied gas, but butanes 
only as such to the extent to which they cannot be utilised in motor gasolines 
or for uses at which price parity exists with motor gasolines. 

In estimating liquefied gas production differentiation must be made between 
the amount recovered incidental to the natural gasoline recovery and the 
extraction of liquefied gases beyond this point. In the latter case charges 
must be debited against the liquefied gas exclusively. As a generalisation the 
extraction of liquefied gas beyond the limits indicated by the first factor is 
likely to prove uneconomic. 

The water content of bottled gas requires restriction to 10 parts per million 
for cold weather service and precautions have to be taken at all stages to 
ensure that this limit is not exceeded. B. C. A. 
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798. Nores on Om Gas Conversion (Part lI.). I. N. Beall. Refiner, 
1932, 11, 390-394. 

The main object of oil gas conversion is the preparation of a maximum 
quantity of liquid oxidation products from natural gas, which liquid product is 
subsequently processed by means of heat and pressure to form a conversion 
product intermediate between the two. 

Many patents have been taken out as processes in which oxygen in some 
form is used in the conversion of heavy oils into lighter oils of greater volatility. 
The author has explored the effect of using oxygen containing hydrocarbons 
as the oxygen carrier; it is found that where oil together with hydrocarbon 
oxide is passed through heated tubes under pressure, the oxygen tends to 
attach itself to the carbon rather than the hydrogen. The process is covered 
in U.S. 1,859,193 and pending applications. B.C. A. 


799. Crackinec Hyprocarson Gases AND Rerormine Low Bor.ine Point 
Om. G. G. Oberfell and J. A. Guyer. Oi and Gas J., 9.6.32, 3 (31), 62. 


Economic conditions have necessitated the exploration of new markets 
for the disposal of petroleum products. The economic importance of various 
present and potential markets for products from gases and light oil and the 
development of such markets is outlined. 


1. Direct Use of Liquefied Gas.—Petroleum products supply about 30% of 
the total fuel requirements of the U.S. There is thus still a large potential 
outlet for liquid and gaseous fuels. The use of liquefied gases has increased 
from 1,100,000 gal. in 1927 to 28,500,000 gal. in 1931, while the potential 
supply is estimated at 4,745,000 gal. per year. 

Bottled Propane is becoming an important domestic fuel, while Butane 
is being used to enrich manufactured gas to meet peak loads and increase 
capacity of gas manufacturing equipment and is also supplied direct as in 
Butane-air systems, particularly in small communities. It is hoped to 
overcome the present physical limitations, which narrow the field of applica- 
tions of these gases, by cracking and reforming. 


2. Motor Fuel and Gas Industry Markets.—The enormous quantities of 
hydrocarbon vapour produced in refineries has turned attention to their 
utilisation for the production of motor fuel. The vapours can be cracked in 
tube furnaces heated to 1,300—1,400° F. yielding benzole and other light oils. 
The residual gas is stated to be more suitable for the gas industry than the 
actual hydrocarbon vapours. The volume is increased by more than 100% 
(owing to the production of hydrogen) while the overall calorific value is reduced 
by 25%. The low boiling fractions of the benzole oils and the unsaturated 
hydrocarbons represent a useful source of raw material for an extensive 
chemical industry. 


3. Gas Reforming Processes.—The method of reforming Butane by passage 
through incandescent fuel bed in water gas plants is accompanied by the 
formation of saturated and unsaturated hydrocarbons, hydrogen and carbon. 
While it is of use in stabilising water gas production, it is only of advantage 
when such plants are available and also gives reduced thermal efficiency. 

A continuous process has been developed for the production of a gas which 
has a high thermal value and can act as a substitute for ordinary gas. The 
reforming equipment is similar to that used for the production of benzole 
from refinery vapours, but no reaction chamber is required. Butane cen be 
reformed to give a gas with any desired B.Th.U. between 1,700 and 3,200 
(analyses of reformed Butane are given). 
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A continuous process has also been developed for the production of a gas 
with similar gravity and heating value to natural gas or any manufactured gas, 
The process is a combination of reforming and the ordinary water gas reaction 
carried out simultaneously. A mixture of steam and hydrocarbon vapour 
are passed through a heated coil containing a catalyst and by varying the 
operating condition gases with thermal values from 260 to 1,800 B.Th.U. cap 
be produced. (Analyses of such gases are given.) 

4. Markets in Chemical Industry.—The largest outlet for hydrocarbons in the 
industry is in the production of carbon black. Owing to the conservation of 
natural gas, normally used for the work, Butane is being used and found very 
satisfactory. It has been found that cracking the Butane to Benzole, as 
described above, yields a residual gas which will give a yield of carbon black 
equal to that from the original gas. The production of benzole and toluole 
from these sources is also growing in importance. Cc. L. G. 


800. TrRaNsForMING ALIPHATIC Hyprocarsons rvto Hicuer Hypro. 
CARBONS. Ruhrchemie A.-G. E.P., 373,249, 17.5.32. Appl., 14.2.3], 
Conv. (Germany), 14.2.30. 


Aliphatic hydrocarbons (e.g., methane), are heated to temperatures 
exceeding 1,600° C. for a short period—tless than 1/1000 sec., whereby partial 
conversion into acetylene is effected. The mixture is then heated (450° C.- 
1000° C.) for a longer period and if desired, in contact with a catalyst. The 
gas is heated electrically and the heat of the issuing reaction gases is utilised 
for heating the incoming gas or for generating steam. The heat of the first 
stage gas is used for maintaining the temperature in the second stage of the 
reaction. We & F, 


801. Transrormtinc AuipHatic Hyprocarsons into Hicuer Hypro- 
CARBONS. Ruhrchemie A.-G. E.P., 373,822, 2.6.32. Appl., 4.7.31. 
Conv. (Germany), 5.7.30. 


This is a modification of the process (E.P. 373,249) for converting aliphatic 
hydrocarbons (methane) into higher hydrocarbons (benzole). The conversion 
is carried out in two stages, the second being at the lower temperature. The 
aliphatic hydrocarbons are first heated for a very short time (less than } sec.) to 
temperatures above 1120° C. at reduced pressure. The gas mixture formed, 
containing acetylene, is subjected for a period not exceeding 15 secs., to high 
temperatures in a manner described in the previous specification quoted. 

W. &. F. 


802. Hyprocen anp CARBON MoNnoxIpDE FrRoM HypROcARBON GASES. 
Bataafsche Petr. Mij. E.P. 373,701, 2.6.32. Appl., 20.3.21. Conv. 
(U.S.A.), 24.3.30. 


Hydrocarbon gas is oxidised at 950°-1000° C. with a metal oxide (zinc 
oxide) which is easily reducible under the conditions of the reaction. The zinc 
oxide and gas are used in the molecular proportions of the reaction involved. 
The zine formed during the reaction is carried along with the reaction gases 
in vapour form, is condensed, and returned to the process. W. H. T. 


803. THermMaL TREATMENT oF Gases. Anglo-Persian Oil Co. and G. H. 
Coxon. E.P. 374,017, 25.5.32. Appl., 25.2.31. 


Gaseous paraffins or olefines are thermally treated by mixture with another 
heated gas, prior to or upon admission into a reactor. The mixed gases are 
maintained in the reactor at the temperature and for the very short time 
necessary for the propagation of the conversion reactions. W. & &. 
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904. CONVERSION OF UNSATURATED ALIPHATIC HYDROCARBONS INTO HIGHER 
Hyprocarsons. Ruhrchemie, A.-G. E.P. 374,422, 26.5.32. Appl., 
26.2.31. Conv. (Germany), 1.3.30. 


Unsaturated aliphatic hydrocarbons are subjected for some time to high 
temperatures in an apparatus in which cold walls (at 70°C.) are situated 
opposite hot walls (at 580° C.), the gas being exposed at the same time to the 
action of a suitable catalyst. The cold walls consist of sets of tubes filled witha 
liquid of suitable boiling point, good heat conductors being inserted between 
the walls which are at different temperatures. W. H. T. 


805. Purirication or Comsustion Gases. R. Lessing. E.P. 374,467, 
10.6.32. Appl., 10.3.31. 


Combustion gases containing oxides of sulphur are purified by being brought 
into contact with an aqueous suspension of calcium hydroxide or carbonate. 
The suspension is withdrawn from contact with the gas before conversion 
of the normal sulphite to bisulphite, after which it is settled for the separation 
of undissolved calcium saltsand fiue dust. Finely divided calcium hydroxide 
or carbonate is then suspended in the settled liquor, and the mixture again 
brought into contact with combustion gases. W. m. F. 


806. U.S. Parents on Gas. 


A.R. Albright. U.S.P. 1,859,015, 17.5.32. Tar acid is removed from fuel 
gas by washing with an alkali, and the resultant solution used for the treatment 
of light oil removed from the gas. 


J. N. Beall. U.S.P., 1,859,193, 17.5.32. Motor fuel is produced by 
combining an oxidised hydrocarbon gas and an unoxidised hydrocarbon gas 
by the aid of heat and pressure. W. H. T. 


Motor Fuels. 


807. Formation or Gum un GASOLINE AND Errect on EnGIne OPERATION. 
O. C. Bridgeman. Oil and Gas J., 9.6.32, 31 (3), 55. 


Using the air-jet method and evaporating the gasoline in a steam bath, the 
equation W = b (i00 + V) (where W = wt. of gum computed on a basis 
of 100 ml. gasoline, V = vol. evaporated in ml. and b is a constant) has been 
found to hold good within experimental error. In order to evaluate the 
effect of bath temperature on the results obtained, a special apparatus was 
designed, and tetralin, amyl acetate, water and methyl alcohol used as bath 
liquids (b. pts. 203° C., 131° C., 100° C. and 66° C. respectively). The results 
are compared with those obtained by the steam-oven air-jet method, and show 
that whilst the actual gum content decreases considerably with rise in 
temperature, the relative values are independent of bath temperature. It was 
necessary to dry the gum after test in an air oven at 105° C. for 20 hrs. in order 
to reach constant weight,except when using tetraline as bath liquid. Since 
measured gum content is relatively independent of rate of air-flow, values 
obtained by any convenient air-jet method should be equally significant as a 
measure of gum deposition in an engine. Evaporation of 100 ml. of gasoline 
at a bath temperature of 200° C. is suggested as the most convenient method. 

The following data has been obtained from work carried out on the 
accelerated oxidation test: (1) Induction periods at 1 atm. air pressure were 
1-25 times the period at 100 lb. oxygen pressure ; (2) The observed induction 
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period was 0-8 hr. longer than the true isothermal induction period regardles, 
of bath temperature ; (3) The effect of bath temperature is represented by the 


equation log. I, = A + where I, = true induction period, A and B ap 


constants characteristic of each gasoline, and T is the bath temperature jp 
absolute degrees. This was ascertained from tests on 12 gasolines over 4 
range of 30-40° C.; (4) Gasolines having the same induction period 
100° C. may have quite different induction periods at storage temperature, s 
that extrapolation to storage temperature from the results of tests carried out at 
two or more temperatures would be necessary ; (5) Gum contents in excess of 
any reasonable permissible value have been found in samples taken befor 
the end of the induction period. It is, therefore doubtful whether measurement 
of the induction period by the accelerated oxidation test in bombs gives a 
real indication of gum stability of the gasoline in storage, and work is now 
proceeding on a method of measuring gum contents at various periods of time 
when gasoline is heated at a number of elevated temperatures, and, by 
extrapolation, obtaining information on the predicted times at which the 
gum content would reach various values at storage temperatures. 
Factors which may influence the quantity of gum deposited in the engine 
manifold and on inlet valves are: degree of vaporisation in manifold, 
percentage of liquid carried into the cylinders unvaporised ; temperatures of 
manifold walls, inlet valves and seats; temperature of charge and manifold 
design. The effect of these variables is to be studied in the laboratory, using 
a model induction system. The results will be checked on the road and 
should provide valuable data on permissible gum contents and possible 
modifications in manifold design tending towards minimising gum 
deposition. R. A. E. 


808. Srapmiry or Atconor, Benzote AND GASOLINE MIXTURES IN THE 
Presence or Water. F. Spausta. Erddél und Teer., 1932, 8, 282-284, 
301-303. 

The requirements of alcohol mixtures are discussed. In Germany, three 
principal blends are marketed, viz.: 15% absolute alcohol, 35% benzole, 
50% gasoline; 10% alcohol, 40% benzole, 50% gasoline; and 20% alcohol, 
80% gasoline (Monopolin). (All percentages by weight.) 

The experimental work covers the stability (to water) at 20° C. of binary 
and ternary mixtures of 99-7% alcohol denatured with 3% gasoline, with a 
benzole of s.g. -878 at 15° C. and distilling completely below 100° C., and a 
gasoline showing 19-5% at 100° and an end-point of 185° C. 

Binary mixtures of alcohol and gasoline containing 10 to 80% weight of 
alcohol are first considered. The amounts of water required to produce 
separation in each case are given,and vary from 0-46 to 11-95 grs. for 100 grs. 
of mixture (corresponding volume figures are given). The limiting concentra- 
tions of aleohol required for stability vary from 95-6 to 87-0% weight. 

Mixtures of benzole and alcohol are far more stable, e.g., with 10% alcohol 
100 gr. mixture requires 1-0% water to cause separation, and with 50% alcohol 
16-1% water is required. The corresponding limiting concentrations are 
90-9% and 75-65%. With benzine the figures are 0-46 and 3-75% water; 
and 95-6 and 93-0% weight concentration of alcohol. 

In the case of ternary systems, mixtures containing 10% to 50% of alcohol 
at intervals of 5% were considered, the percentage of gasoline and benzole 
being varied. Three ternary mixtures were investigated for each alcohol 
concentration and curves plotted, cutting the axes at the binary mixtures. 
From these, by interpolation between the curves, the water stability for any 
ternary mixture containing from 10 to 50% alcohol can be obtained. 
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The data are also plotted on a triangular diagram, showing the limiting 
compositions of the mixtures stable to additions of 1, 2, 3 and so on up to 
8%, of water. 

A few figures are collected from the literature showing the solubilities of 
various hydrocarbons in water. 

Finally, the applications of the results are discussed, two being considered 
in detail. E. B. E. 








809. Moror Gasormwe Survey. August 1931. Part Il. A. J. Kraemer, 
E. C. Lane and E. L. Garton. U.S. Bur. Min. Repts. Invest. 3175. 
May, 1932. 

The report gives supplementary data on the same samples as those referred 

to in Abstract No. 693. The information may be summarised :—(1) Colour. 

\ll except two of the premium-price gasolines were artificially coloured, and 

26-2%, of the competitive-price gasolines were similarly treated. 13-1% of 

the competitive-price gasolines had a colour darker than 10 Saybolt, and 

60-6% were lighter. The figures show an increasing tendency to colour 

gasolines artificially. (2) Doctor Test. The modified procedure developed by 

H. M. Hancock and H. V. Hume, using sulphur in the rhombic form, was 

employed. Ten competitive-price and 3 premium-price gasolines failed to 

pass this test. It is shown that there is no relation between doctor test and 

colour, total sulphur or gum content. (3) Gravity. Specific and A.P.I. 

gravities of all samples are quoted. (4) E.P. and distillation losses are given, 

the latter to permit determination of % recovered at any temperature from 
the °, evaporated data provided in Part I. (5) Copper-dish test. The 
evaporation residues tend to be slightly higher than they were for the samples 
collected in March, possibly due to the seasonal decrease in volatility of the 
gasolines, which in turn necessitates a longer evaporation period. Of all the 
samples tested 6-5°, contained excessive amounts of copper-dish gum, and 

87%, were in the doubtful category, i.e., respectively over 40 mgms. 

and between 20 and 40 mgms. of gum per 100 ml. of gasoline evaporated. 

(6) Gam content by modified Bureau of Mines Steam Oven method, which 

indicates the amount of “ preformed gum” present. 90-9% of the samples 

contained less than 5 mgms. of gum per 100 ml., when tested by this method. 

Nine samples were found to contain more than 10 mgms. of gum, the highest 

recorded value being 45 mgms. (7) Octane numbers have been determined 

m the C.F.R. engine by N. R. White and H. K. Cummings of the Bureau of 

Standards. The data is subdivided according to districts from which the 

samples were taken. The average value of competitive-price grades is 60-8 

and of premium-price grades 75-6 octane number, a slight decrease from the 

average results of the previous survey; 29 sampies of competitive-price 
gasolines are rated below 55, and 24 samples of premium-price gasolines 

above 79 octane number. R. A. E. 


810. Kwockixnc Prorertres or Motor Fuet snp rts Prevention II. 
RELATION BETWEEN ANTI-KNock VALUE AND CHEMICAL CONSTRUCTION 
or Orcanic Compounps. E. Endo. J. Fuel Soc. Japan. 1932, 11 
(116), 53. 

In order to investigate the relation between anti-knock and chemical 
construction, 150 non-metallic organic compounds in dilute solution in 
gasoline have been examined, using an Armstrong testing engine. The 
relative molecular effectiveness of anti-knocking was estimated by dividing 
the increase of H.U.C.R. due to the addition (2%) of a compound, by the 
specific gravity and multiplying by the molecular weight. It was found that 
whereas nitrogen and hydroxy compounds were knock suppressors, ethers 
2A 




















3044 ABSTRACTS. 


and aldehydes exerted a pro-knock effect, ketones and esters being interme. 
diate in their action. Knocking tendency increases with increasing straight 
chain length in aliphatic compounds and the anti-knock value of normal 
compounds is higher than that of isomers. With aromatics, the anti-knock 
effect is increased when an amido or hydroxy group is added directly to the 
benzene ring and decreased when added to the side chain. It is deduced 
that the anti-knock value of the molecule (in any one series of compounds) 
increases with the decrease of its shadow area. The presence of a compound 
having an anti-knock value comparable with that of lead tetra-ethy! is 
improbable among organic compounds of the non-metallic type. |W. H. T. 


811. Octane Ratrne or Pennsytvanta Gasouine. H. A. Spiegelman. 
Petr. Eng. June, 1932, $ (9), 61. 


The octane rating of competitive price gasolines is steadily increasing, the 
average samples taken at Pittsburgh showing an increase from 57 in 1929 
to 70 in 1932. 

Until a few years ago the public paid a premium for Pennsylvania gasoline 
on account of its high A.P.I. gravity, but with the advent of engines of high 
compression ratio, conditions changed and created a difficult problem for 
refiners of Pennsylvania crude oils. 

The anti-knock properties of the various fractions of the gasoline have been 
investigated by Fenske and by Lowell, Campbell and Boyd, whose results 
are summarised. Checking the operation of commercial distillation planta, 
it was found that the knock rating of straight run gasoline is a function of 
fractionating efficiency. 

With the bubble plate type of tower, lower E.P. has been resorted to in 
order to raise the octane rating, an increase from 45 to 60 octane number 
being obtained by reducing E.P. from 400° F. to 305° F. The octane 
ratings of gasolines of 370° F. E.P. from various Pennsylvania crudes are :— 
Bradford, 52; Oil City, 51; Eureka, 48; Buckeye,48. The straight-run 
gasoline is blended with cracked gasoline of high anti-knock value or with 
Ethyl fluid before marketing. Cracked gasolines prepared from Pennsylvania 
straight-run gasoline, naphtha, kerosine or fuel oil charging stock have 
octane ratings of 74/75. The gasoline is stabilized to a Reid vapour pressure 
of 12 lbs. max. in winter and 9 lbs. in summer. There is a loss of | octane 
number when the vapour pressure is reduced by 3 lbs. 

A diagram showing the octane rating and the lead requirement for 74 
octane number, of mixtures of cracked and straight run Pennsylvania gasoline 
is presented. Absorption gasoline recovered from the cracking unit has an 
octane rating as high as 125, calculated from its effectiveness in blends. 

R. A. E. 


$12. Gas as A Fuet iw Inpustrry. C. M. Walter. Gas World, 1932, 46 
(2498); Ind. Gas. Suppl. 10; Chem. Trade J., 1932, 90, 562. 


The use of gas as an automobile fuel has become possible with the develop- 
ment of high tensile strength alloy steel bottles, capable of storing gas at 
about 200 atms. pressure, and which are now much lighter than hitherto. 
Experiments conducted in Paris (see abs. 453, 1932) have proved the feasibility 
of this for certain types of work. Tests carried out are described in which a 
new and more economical form of air-gas mixer was used with a 4 cyl. A.E.C. 
engine. At a speed of 1250 r.p.m. the engine developed about 35 b.h.p. with 
a consumption of 27-6 cu. ft. of gas per b.h.p. hour. Other tests were carried 
out on a Regent 6 cyl. engine at different speeds and showed a development 
of 30 b.h.p. at 1600 r.p.m., which gave the minimum consumption of 31 cu. 
ft per b.h.p. hour, but the old injector type gas mixer was used in this case 
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Further tests on the 4 cyl. engine (C.R.5.5/1) led to the following conclusions ; 
(1) the brake thermal efficiency of the engine when supercharged was greater 
using town's gas than petrol, and was further increased when the gas was 
carburetted with benzol ; (2) the thermal efficiency with petrol was decreased 
by supercharging ; (3) the maximum power developed with gas alone was 
lower than that with petrol; (4) the CO content of the exhaust was lower 
with town's gas; (5) an increase in C.R. would improve further the thermal 
efficiency obtained with gas; (6) improved performance with gas was 
obtained by carburetting with petrol or benzol, about 3/4 gal. per 1000 cu. ft. 
of gas, being used. 

With a standard type of engine having a C.R. of 5/1, 265 cu. ft. of gas of 
475 B.Th.U's per cu. ft. would give a performance equal to that of one 
gallon of petrol, and allowing for the cost of compression the use of gas 
costing up to 6d. per therm. at compressor inlet, would appear to be cheaper 


than petrol. W. E. J. B. 
$13. TRANSITION IN Moror Fvet History. G. Reid. Refiner, 1932, 11, 
359. 


The further expansion of cracking facilities in U.S.A. is necessary to the 
extent of 150,000 bris. charging capacity above that now operating in order 
to reach the balance between straight run and cracked gasoline demanded 
by present requirements of motor fuel octane rating. This involves the 
construction of 30 to 50 new units. An additional 50-75 units are required 
for replacement p " 

The automotive industry tends to the use of higher compression ratios, 
entailing higher octane numbers for motor fuels. 90% of cars for 1932 have 
compression ratios of 5 to 1 and over, and development can proceed to a 
limit of 7 to 1 before serious difficulty is encountered. 

Further change in motor fuel specifications may be caused by the develop- 
ment of the carburettor substitute or by the design of engines using high 
volatility fuels. The production of motor fuel depends upon improvement 
in the cracking art. B. C. A. 


814. Perrot CHaracreristics. Part XII. W. A. Whatmough. Auto. 
Engr., 1932, 22, 306. 

The present methods of determining octane numbers of motor fuels, it is 
stated, require revision in order to correlate with road behaviour. The 
adoption of the C.F.R. engine merely obviates engine variables. 

Knock ratings can be brought into better agreement with road tests either 
by increased speeds of revolution or higher jacket temperatures. The speed 
is limited to 900 r.p.m. if the bouncing pin is used, but the introduction of the 
Strobophonometer makes it possible to test at higher speeds, and also has 
the advantage that it responds to incipient knock. 

It is stated quite generally that: (1) Straight-run petrols are unaffected 
by increased speeds, and present test conditions give results agreeing with 
road performance ; (2) cracked spirits are rated too high by the test engines. 
An increased speed would lower the rating; (3) leaded petrols are equal to or 
better than straight petrols of the same octane number when tested on the road. 

Special fuels for supercharged, racing, ete., engines consist of petrol-alcohol 
blends, and may even contain lead tetraethyl in addition. 

The solution of the almost impossible problem of correlating the test 
engine with the endless variety of road engines, will enable the producers to 
conform more closely with the exacting requirements of the general public. 

The author suggests that a standard method should be evolved for rating 
combustion chambers according to their highest useful compression ratio. 

J. G. W. 


2A2 
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815. Mopern Fuers. Part XIV. W. A. Whatmough. Auto. Engr., 1932, 
22. 325-326. 

The quality of the various petrols marketed in Great Britain is discussed 
and summarised in a table in which the octane number, the percentage 
distilling to 100° C. and the F.B.P. are given. : 

Pratt's “ Ethyl” and Power “ Premier” are in a class of high octane 
number, these being 77 and 76 respectively. 

B.P. “ Plus,” Shell, Pratt’s “ High Test’ and Redline “ Super” form a 
group of standardised No. 1 grade petrols, with octane number 70, 40% 
boiling to 100° C. and F.B.P. below 200° C. 

In the group of non-combine No. | petrols, with the exception of Trinidad 
“ Regent,” the antiknock qualities are below the standardised No. | specifi 
cation, and in many cases the volatility is also too low. 

Of the non-combine branded petrols having no guarantee of grade, Citex 
“ Koolmotor ” is of No 1 standard, Dominion and Citex K.N. of commercial 
quality, and “ Albion” petrol, although it has a good general volatility, has 
an abnormally low octane number. 

Combine commercial petrols, though not officially standardised, are 
extraordinarily alike in grade. They have an octane number of 66, 33°, 
boiling to 100°C., and an F.B.P. below 200°C. Power and Trinidad 
‘“* Regent ’’ commercial grades are high in octane number, but the former has 
poor volatility. With the exception of R.O.P. the other non-combine 
commercial grades are low in anti-knock quality. 

Competitive petrols, that is those sold at cut prices, are mainly of commercial 
grade. ‘ Wonder” petrol is of standard No. | quality. 

The benzole mixtures are equal to or better than No. | standard in 
octane number. National benzole mixture has an octane number 70 and 
50% distilling to 100°C. It consists of about 33% benzole added to straight 
run petrol. J. G. W. 


816. U.S. Parents on Moror Fvet. 


H. Pease. U.S.P. 1,858,110, 10.5.32. Vapour phase refining by means of 
solid adsorptive material. The latter is reactivated by temporarily reducing 
the pressure on the emerging fluid. 

S. H. Diggs. U.S.P. 1,858,394, 17.5.32. Pressure distillate is distilled to 
an end point, 5°—-35° F. above that of the finished product. This is followed 
by treatment with 98% acid at 100° F. and redistillation. 

R. E. Martin. U.S.P. 1,858,635, 17.5.32. Sweetening by means of 
plumbite with regeneration of the partially exhausted doctor solution. Lead 
sulphide is precipitated from the latter and converted to the sulphate, which 
is dissolved in the partially exhausted doctor solution. 

R. Cross. U.S.P. 1,859,027, 17.5.32. Vapour phase treatment of straight- 
run or cracked distillate with metallic sodium. 

R. Cross. U.S.P. 1,859,028, 17.5.32. Vapour phase treatment of cracked 
distillate with alkaline earth metals (e.g., Na, K, Co, Mg, Sr, Ba and Li). 

J. A. Shaw. U.S.P. 1,859,262, 17.5.32. Neutralisation of acid-treated 
distillates with a solution of a salt of a tar acid and an alkali-forming metal, 
in two stages. W.H 


See also Abstracts Nos. 871, 876. 
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Lubricants and Wax. 


817. Recovery or Lusricatinc Ors. P. Tiny. Mat. Grasses, 1932, 
288, 9483-5. 
The used oil is processed through a filter press, pressure filter, or the like 
containing a bed of sawdust or other filtering media, which removes the 
suspended matter. Methods of recovery of vegetable oils are also described. 


8. T. M. 


818. Extreme Pressure Lupricants. Lubricants Research Committee. 
J.S.A.E., 1932, 30 (5), 25. 


The Committee's object is the study of the relation between lubricant 
characteristics, operating conditions and design factors under high pressures 
and to develop methods of tests. The four most important properties of 
this type of lubricant are: (1) load-carrying capacity before seizure; (2) 
tendency to cause wear or abrasion ; (3) corrosiveness ; (4) stability in storage 
and in service. 

The programme of intended work covers the measurement of load-carrying 
capacity of representative types of lubricants with certain machines (the 
General Motors, the Timken Types, etc.); correlation of these results with 
service performance and development of a practical test machine and 
procedure. 

Independent work has already shown that certain lubricants prevented 
scoring and galling of gears in hypoid rear axles operating under conditions 
that gave failure with conventional oils and greases. These special lubricants 
also satisfactorily lubricated other gear units which were scored by ordinary 
lubricants; the term “extreme pressure lubricants” is applied to such 
products. 

A comparison of results obtained with various test machines using the 
same lubricants exposed the lack of agreement among them in rating individual 
products, and this was more manifest when service experience was considered 
alongside. Hence the need for a practical machine to evaluate extreme- 
pressure lubricants. It is believed, moreover, that final conclusions as to 
properties of these lubricants,can only be reached by carefully observing 
the results obtained in the units to be lubricated. The investigations are 
in progress. Cc. I. K. 


819. Economic Treatment or Propccts Contarntnc PararrFin. R. 
Fussteig. Mat. Grasses, 1932, 288, 9480-1. 


The apparatus described in a previous article is detailed. The paraffin 
containing product is cooled in an annular space by air circulation. By 
this means the paraffin crystals separating on the surfaces contain less oi! 
than the mass in the centre, and the good result is claimed to be due to the 
air circulated. The oil obtained may have a solidification point below 
4°C. After cooling and removal of oil, the wax is sweated. Heat is applied 
on both sides of the thin layers which facilitates the flow of the sweats. 
Various advantages are stated to be realised, such as the possibility of 
effective sweating of heavy distillates and the possibility of elimination of 
preliminary pressings and sweatings. It is claimed that even a small plant 
of this description will deal effectively with poorly fractionated or amorphous 
distillates. The author claims that a paraffin refinery rebuilt by him on these 
lines in Poland effected an economy of 30%. 8. T. M. 
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820. Trstinc TRANSFORMER AND SwitcH Ors. Italian Electro-Technica] 
Association. Olii Min., 1932, 12, 50-54, 65-68. 


The properties required for oils for the above purpose and the methods of 
test are outlined. The specification proposed includes the following :— 
Sp. gr. 15°C., 0-85-0-92; viscosity 20°C., 8° E., 50°C., 25° E., 75°C, 
15° E.; flash point, 140°C. (min.); inorganic alkalinity or acidity, ni); 
organic acidity, 0-05% as oleic acid (max.); non-reactive sulphur, 0-25% 
(max.). The fluidity at low temperatures is determined in a U-tube, the 
oil being subjected to a pressure of 100 cm. of water. The time taken for the 
oil to flow 40 mm. at the specified temperature is noted. An illustration is 
given of the apparatus. For indoor use, the maximum permissible times 
are: 0° C., 4secs. ; —5° C., 12 secs. ; for outdoors : —5° C., 6 secs. ; —20°C., 
18 secs. The mean dielectric strength (instantaneous) using 10 mm. spheres, 
5 mm. apart, must not be less than 40,000 V. Resistance to deterioration 
is determined by heating 40 grammes of oil with 2 grammes Cu gauze (400 
mesh/cm.*) for 300 hours at 110°C. The amount of deposit is obtained by 
filtration—washing with benzine—drying and weighing. The total deposit 
must not exceed 0-5%, while the acidity of the filtered oil must not be greater 
than 0-25% (as oleic acid). The effect of the oil on cotton is found by 
immersing cotton in the oil under the conditions of the deterioration test- 
and determining the breaking strength of the cotton before and after treat- 
ment—the latter to be at least 60% of the original. C. C. 


821. Removing Wax Frrom Hyprocarson Oms. Edeleanu-Ges. E.P. 
373,538, 26.5.32. Appl., 4.11.31. Conv. (Ger.), 4.11.30. 
Wax-containing oil is diluted with a halogen substituted hydrocarbon 
which is gaseous at ordinary temperature and belongs to the acyclic series 
—¢e.g., methyl chloride, ethyl chloride or dichlorodifluoromethane. The 
mixture is strongly cooled and then subjected to separation by filter press 
or centrifuge. Ws ap = 


822. U.S. Patents on Lusricatine Om. 

D. D. Stork. U.S.P. 1,856,141, 3.5.32. Removing sludge by forcing a 
mixture of oil and acid reaction products through an aluminous abrasive 
filter plate. 

J. G. Ford. U.S.P. 1,856,700, 3.5.32. Fnsulating oils are refined by 
treatment with 15-50% by vol. of 95-98% H,SO, for }-2 hrs. 

J. G. Stafford. U.S.P. 1,856,934, 3.5.32. Treatment of lubricating oil 
with a comminuted solid non-metallic adsorbent at 500—-600° F. for 2-5 mins. 
in an atm. of pressure still tail gases. 

E. H. Lambert and R. L. Skinner. U.S.P. 1,857,461, 10.5.32. An apparatus 
for the regeneration of used lubricating oil. 

E. W. Isom. U.S.P. 1,859,514, 24.5.32. The yield of high viscosity 
lubricating oil is increased by digestion of the base oil at 640—790° F. for 
4-12 hrs. at a pressure sufficient to prevent vaporisation. 

J.C. Black. U.S.P. 1,859,692, 24.5.32. The cold test of a lubricating oil 
is lowered by adding a coal tar pitch and a solid mineral adsorbent. The 
mixture is agitated and heated, and the lubricating oil finally separated. 

R. K. Stratford. U.S.P. 1,860,823, 31.5.32. Refining of lubricating oil by 
the selective solvent effect of anhydrous phenol (100-150% at 140°-250° F.). 

E. H. Leslie. U.S.P. 1,860,838, 31.5.32. A method and apparatus for 
distilling lubricating oils. Ww. H.T 
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923. U.S. Parents on Wax. 

Ss. R. Funsten, U.S.P. 1,857,370, 10.5.32. A high-boiling compound 
contained in coal tar is added to the oil to be dewaxed, and causes agglomera- 
tion of the wax. 

J. E. Schott. U.8.P. 1,857,404, 10.5.32. A petroleum distillation residue 
of low A.P.I. gravity is added to the oil to be dewaxed, and causes agglomera- 
tion of the wax. 

H. L. Allan. U.S.P. 1,859,376, 24.5.32. Apparatus for the sweating 
of wax. Wsde me 

See also Abstract No. 869. 


Fuel Oil. 


824. Mopern Fuers, Heavy Fver Ors. W. A. Whatmough. Auto. 
Engineer, 1932, 204, 273-274. 

The author gives a résumé of recent work in testing fuels in low- and high 
speed Diesel engines, the data being taken from a paper by Le Mesurier and 
Stansfield. 

Large Diesel engines operate successfully on a wide range of fuels, but 
in small-bore high-speed heavy oil engines, of necessity with airless injection, 
combustion control is complex and fuel characteristics are highly important. 
The rate of pressure rise determines the smoothness of running, and the 
ignition and burning characteristics of fuel oils become of prime importance. 
Fuel and engine characteristics are linked together in heavy oil engines as 
regards ease of starting, injection timing and shock tendency in the reverse 
manner to those in petrol engines. 

The “detonation” characteristics of paraffins is due to their low-com- 
pression ignition temperatures; these cause knock in petrol engines, but 
make for smooth running in high-speed Diesel engines. This is shown by 
combustion line diagrams for a series of fuels tested in several types of Diesel 
engine. The results are in agreement with the fact that it is the molecular 
configuration of a hydrocarbon which determines its combustion character- 
isties. The results show that the combustion process and ease of starting 
are intimately associated with the ignition lag of a fuel; there is very little 
difference in fuel consumptions by weight; viscosity has little effect on 
sprayer action, but is important when leaks develop in the fuel system. 
Dopes such as amyl nitrite reduce ignition lag and combustion shock, but 
there are many drawbacks to their commercial use. Combustion shock is 
the bane of Diesel engines in the same way that low knock ratings are detri- 
mental in the case of petrol engines. Methods of rating fuel oils as regards 
combustion shock are being developed. J. M. F. 
825. Use or Heavy Fuet Om in “ Warer-Gas” Prants. Nat. Petr. 

News, 8.6.32, 24 (23), 43. 

The article discusses the manufacture of “ water-gas "’ and its enrichment 
by means of gas-oil. It points out that the changes in the type of petroleum 
products available have produced adaptations in gas making plant to render 
possible the use of heavy fuel oils which have hitherto been unsuitable for 
this purpose. The requirements of the heavy fuel oil are outlined, and some 
of the work done in a commercial unit described. It is pointed out that 
only a run on @ semi-commercial scale will select suitable oils, since such oils 
are those which undergo a maximum of cracking at the working temperature. 
The presence of organic sulphur in the resulting gas is important, since this 
is difficult to remove. It should not exceed 30 grains per 100 cu. ft. H. G. 
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826. Fue. Consumption Tests, State Evecrraic Power Sration, Monre. 
vipeo. Engineering, 1932, 133, 704 


The plant consists of two 25,000 K.W. 2-cyl. tandem type turbo-alternators 
fed by 8 Babcock and Wilcox boilers. The official acceptance tests, which 
included tables of specific consumption and. thermal efficiency at various 
outputs with curves for both coal and oil firing, are given. These tables 
show that a maximum overall thermal efficiency based on total kilowatt 
hours generated at the economic load was 26-95% for coal firing and 27-65% 
for oil firing. All the tests were conducted while the sets were delivering ints 
the outgoing feeders and are overall values. J.G. W 


$27. Fue ror Iyrernat Compustion Enoines. D. T. Jones and I. | 
Ltd. E.P. 374,481, 13.6.32. Appl. 12.2.31. 


An improved Diesel fuel is obtained by adding to heavy fuel oil (creosot 
oil) a small percentage of an alkyl nitrate having 2—4 carbon atoms in th: 
molecule (ethyl nitrate). The alkyl! nitrate is first dissolved in a suitabl 
liquid (fuel oil, turpentine, petrol, alcohol, acetone or ether), the solution being 
injected separately and in advance of the fuel oil. W. H. T. 


Asphalts and Fluxes. 
828. AspHatt Compositions. A. Wolf. E.P.. 372,754, 10.5.32. Appl 
10.2.31. 
The composition is an acid-resisting asphalt, and consists of bitumen 
(40 parts) and pure kaolin (60 parts), with coarse material, such as quartz or 
mica (all passing 120 mesh and 75% passing 200 mesh). W. H. T 


829. AspHarr Compositions. A. Wolf. E.P. 372,755, 10.5.32. Appl. 


10.2.31. 
The material consists of bitumen mixed with spent oil-impregnated 
decolourising earth and ground limestone. W. H. T 


830. Aqueous Dispersions or Bitumen. J. A. Montgomerie. E.P 
374,111, 6.6.32. Appl. 4.3.31. 
A quick-breaking bitumen-in-water emulsion is Grst produced by mixing 


molten bitumen with a hot, dilute, aqueous alkali solution. A small 
percentage of alkali caseinate is then added to stabilise the emulsion against 
premature break-down. W. H. T 


Special Products. 


831. Ligvuip Perroteum Insecticipes. Pannewitz. Seifens. Zeit., 1932, 
p. 365; Oil and Colour Trades J., 1932, $2, 20. 


In general these products consist of a petroleum base, viz., kerosine (about 
80°), together with about 10% of the insect powder pyrethrum, a little 
yellow colouring matter, secondary organic compounds, and some ethereal 
oil to impart odour. 

Analysis indicates the kerosine to be of definite properties, whilst the toxic 
influence, which depends mainly on the vegetable extract, is often aided by 
smaller amounts of organic chemicals. Generally three toxic principles are 
present, together with an anti-protective, e.g., chlorinated compounds, such 
as tetrachlorethane, which latter dissolves the protective layer of wax which 
sometimes surrounds insects. 
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Tho correct choice of the kerosine is important, especially as regards B.P. 
range, non-volatile residue, odour, and constitution, e.g., the following are 
quoted: Sp. Gr. 0-785, B.P. range 180—240° C., nearly odourless. 

The three toxic principles are usually: (1) Insect powder ; (2) an ethereal 
oil, e.g.. thyme oil; (3) an organic contact poison, e¢.g., cymene or methyl 
salicylate. As perfumes may be used laurel oil, pine or camphor oil, whilst 
azo-benzene and quinoline yellow are used as colours. Compounds containing 
halogens, nitrogen, etc., are sometimes added to render analysis more difficult. 
Four recipes are given. 

The inflammability of such insecticides is a disadvantage and their use as 
aqueous emulsions using triethanolamine linoleate has been proposed, but the 
presence of water limits their applicability. W. E. J. B. 


832. Liqurp Insecticipe Bases. N. J. Gothard. Manufacturing Chemist, 
1932, 3, 170-172. 


The majority of household insecticides use a petroleum distillate as a base, 
and the four principal characteristics of the base are: (1) Its nature, i.¢., 
type of crude used in the manufacture and whether base is straight run or 
cracked ; (2) suitable volatility ; (3) freedom from staining or other non- 
volatile residues ; (4) requisite odour characteristics. The author considers 
a straight-run distillate to be necessary as base (preferably from paraffin base 
crude), since the odour of cracked distillates is such that for household purposes 
they could not be tolerated, notwithstanding the high killing power of the 
unsaturateds present (94% down and 71%, dead by the Peet-Grady method) 
to which Pannewitz (Z. f. Desinfektions u. Gesundheitswesen, 1931, 23 (114), 
466), has drawn attention. In addition, polymerisation of the unsaturateds 
in cracked distillate to yield varnish-like gums would interfere seriously with 
the volatility of the spray and cause staining. 

The most practical distillation range is I.B.P. not less than 350° F., E.P. 
not above 510° F., with 50% pt. about 410° F. Too great a volatility leads 
to too rapid evaporation of the base, whilst if the base is much heavier as 
regards E.P., the spray settles too quickly and staining occurs. The 
minimum flash point for insecticides should be 120° F. by the official Tagliabue 
closed cup. 

Refining of the base must be such that it will be satisfactory when considered 
in connection with the pyrethrum or other odour from the toxics used and 
with the essential oils or scents to be used in the finished product. 

W. E. J. B. 


833. CHemican Speciauiries rrom THE Grease Prant. S. J. Caplan. 
Petr. Eng., May, 1932, 3 (8), 47. 


The standard equipment of the ordinary grease plant is well suited for 
manufacturing a number of special products which are used by motorists and 
can be sold by the grease salesman. The specialities mentioned, and the 
ingredients used in their manufacture, are: (1) Automobile polish, using 
water, sulphonated castor oil, pale paraffin oil (visc. 100 sec. at 100° F.), amy! 
acetate ; (2) metal polish, using cleaners’ naphtha, foam silica, red oil, 26° Bé 
armmonia solution and an oil soluble dye ; (3) tyre cover compound, using 
alcohol, H. rosin and spirit black nigrosine; (4) leather dressing soap, 
using soap chips, water and oil of mirbane ; (5) auto spring oil, using sperm 
oil, pale paraffin oil, kerosine, cleaners’ naphtha, amorphous graphite and 
oil of eucalyptus ; (6) valve grinding compound, from cup grease and carbo- 
rundum; (7) radiator cement, from gum caoutchouc, denatured alcohol, 
water and finely powdered asbestos; (8) anti-freeze compound from 
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glycerine and water ; (9) mechanics’ hand soap from soap chips, water, fing 

sand and pumice, sodium carbonate, citronella and a water-soluble dye. 
The proportions of the various ingredients recommended and hints on 

manufacture are given. R. A. E. 


834. TuRPENTINE AND Wuire Spirit. H. Blin. Mat. Grasses, 1932, 298, 
9472-3. 

For the manufacture of certain varnishes and paints, such as those for use 
for submarine work, e.g., painting ships’ keels. The solvents for the resins 
and gums employed are preferred in the following order: (1) Turpentine ; 
(2) benzole, 90°/160° C. or 90°/190° C. ; (3) white spirit. White spirit is not 
considered desirable. Certain other special solvents are also mentioned. A 
turpentine specification adopted by the 4th Congrés de Chimie Industrielle js 
given. 8. T. M. 


835. Non-LyrLtaAMMABLE Sotvents. Chem. Trade J., 1932, 90, 589. 


The products dichlorethylene, trichlorethylene, sym. perchlorethylene, 
tetrachlorethane and pentachlorethane form a valuable series of non. 
inflammable solvents of boiling points from about 52°C. to 159°C. The 
first three are stable, except when exposed to sunlight and may be used in 
contact with all metals, even in the presence of moisture, whereas the last 
two are unstable in the presence of moisture in contact with the common 
metals except lead and tin. All are readily volatile, having low specific 
and latent heats and leave no deposit or residual smell. Dichlorethylene 
vapours will ignite, but burn with a cold flame; the remainder of these 
derivatives are non-inflammable. The vapours are heavier than air, so that 
suction fans in plants should be placed at a low level. No danger is experi 
enced under proper ventilation conditions, but continuous exposure to its 
vapours causes intoxication and unconsciousness, while tetrachlorethane 
may cause toxic jaundice. 

Dichlorethylene is used in the perfume industry and as a rubber solvent, 
as an organic solvent to replace ether and as a solvent for iodine for skin 
cleansing. 

Trichlorethylene is the most widely used member of this series and is 
considered an ideal solvent. It does not attack common metals in the 
presence of moisture and extracts more rapidly than benzine. Being heavier 
than water it may be kept under water to prevent evaporation. It is largely 
used in the extraction industry as a solvent for resins, tar, bitumen, rubber, 
various organic, sulphur and phosphorous products, in the preparation of 
rubber cements, and in the varnish, paint and lacquer industry, and for 
dry cleaning, laundry and scouring work, incorporated into soap. 

The higher compounds have similar uses but are more expensive. Tetra- 
chlorethane is the most powerful solvent of the series, but in common with 
pentachlorethane is toxic. It is extensively used as an insecticide. 

The application of the solvents to various industrial processes is described. 

C. L. G. 
836. THiokot: A New Construction MatTeriar. Chem. Met. Eny., 
1932, 39, 318. 


Thiokol is the product of the action of ethylene dichloride on sodium poly- 
sulphide. Ultimate analysis gives 15-5% carbon, 2-5% hydrogen and 82°, 
sulphur. It is opaque and yellow in colour, and has a sp. gr. of 1-59. It is 
homogeneous, firm and dense but pliable. The raw product is somewhat 
similar to crude rubber, and can be compounded and vulcanised in the same 
way. It has many of the properties of rubber, but differs sharply from 
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this material insomuch as it shows practically no dimensional increases when 
immersed in benzol, toluol, xylol and carbon tetrachloride. It is not affected 
by lacquers, acetone, water, salt solutions, dilute phenol, sulphuric and hydro- 
chlorie acids. It is attacked by strong nitric acid and strong alkali solutions. 
Thiokol has a characteristic though non-toxic odour, so is not suitable for the 
manufacture of food containers. G. R. N. 


837. Rupperisep, Fiprovus Piastic Materia UNATTACKABLE BY OIL. 
Le Joint Francais 8. A. E.P. 370,723, 14.4.32. Appl., 29.5.31. Conv. 
(Ger.), 14.6.30. 


[he material which may be prepared in a variety of forms (moulded shapes, 
cord, tape, strip, sheets, etc.) contains 40-50% caoutchouc, 20-40% fillers 
(carbon black), 10-20% fibres, 2-5°% animal glue, 1-2% glycerine, -5-1% 
accelerator and sulphur, 5-12% of the weight of caoutchouc. ww. a 


838. Conversion Propucts or Hiewer Pararrins. I. G. Farbenind. A.-G. 
E.P. 374,380, 9.6.32. Appl., 23.12.31. Conv. (Germany), 23.12.30. 
Mineral acid esters or ester salts of aliphatic monovalent or polyvalent 
alcohols containing at least 8 carbon atoms and at least one primary alcoholic 
group (except hydrohalic acid esters) are treated with alkali polysulphides 
at elevated temperatures and pressures with the addition of an inert diluent. 
The products are a water insoluble material of disulphide character and the 


corresponding sulphonic acids, and are used in the textile industry. 
W. 8. Tf. 


839. Purreyinc ErsyLene ror THE Propuction or Ernyt ALCOHOL. 
G. F. Horsley and LC.1., Ltd. E.P. 374,510, 13-6.32. Appl., 12.3.31. 


The ethylene content of a gas containing this compound is increased by 
treatment of the gas mixture in the vapour phase at raised temperature 
(150°-200° C.) with] a metallic salt of phosphoric acid (cadmium phosphate) 
inder pressure. By this means, propylene and higher olefines are converted 
into condensible hydrocarbons. The gas may be purified further by these 
means, after which it is washed with a mineral oil fraction (kerosine) boiling 
above 200°C. or with a solution of an ammonical cuprous salt (formate, 
acetate or carbonate). fs 


840. MANUFACTURE oF DisuLpHiIpes From Mercapto Compounps. I. G. 
Farbenind. A.-G. E.P. 374,594, 16.6.32. Appl, 11.5.31. Conv. 
(Germany), 9.5.30. 

Disulphides are prepared by treatment of the mercaptans of the aromatic 
or heterocyclic series, or dithionic acids or dithiocarbamic acids with oxygen 
in the presence, as oxygen carrier, of nitrous acid or nitric oxides in a neutral 
or acid medium. W. H. T. 


Refining and Refinery Plant. 


841. Treatment or Licut Om Stupees. J. B. Rather. Nat. Petr. News, 
1.6.32, 24 (22), 32; Refiner, 1932, 11, 394; Oil and Gas J., 3.6.32, 

$1 (3), 62. 
According to the article the evolution of SO, consequent upon the agitation 
of light oil sludges with water for the purpose of acid recovery can be elimin- 
ated by the following device. 
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Acid sludge and water, and air for the purpose of agitation, are delivered 
to the bottom of a lead tower, 10 in. diameter and 24 ft. high. The mixtun 
is discharged from a point about 3 ft. from the top of the tower into settling 
tanks, where good separation of acid, tar and acid oil is said to be obtained 
in 12 hours. Such a tower is stated to be capable of handling 16 bris. of 
acid sludge and water per hour. It is claimed that the evolution of SO, 
is completely avoided, while cleaner separated acid is obtained. H. G. 


842. CLosep System ror Disposat or SutpHur Gases IN REFINERIEs 
W. Mendius. Nat. Petr. News, 8.6.32, 24 (23), 42; Refiner, 1932, 
11, 370. 

The difficulty of the disposal of mercaptans in the recovery of caustic 
soda used in washing gasoline is overcome by the installation of the following 
device. Spent caustic liquor is pre-heated by heat exchange with hot 
recovered solution, and introduced to the top of an atmospheric bubble tower, 
Steam, dry gas, or other suitable stripping agents are passed up the tower. 
Heat is applied by means of a steam coil, using 100 Ib. of steam, at the 
bottom of the tower. The gases are led from the top of the tower, partially 
cooled to condense excess moisture, and burnt in an open flambeau. H. G. 


843. Rerrmine or Crackep Sprarr sy Puysicat Processes. Mat. Grasses, 
1932, 288, 9488-9. 

The disadvantages attending the use of sulphuric acid are enumerated, 
and it is concluded that all chemical treatments will have other or similar 
disadvantages. This makes it desirable to investigate physical, or partly 
physical, methods of refining. Various known methods are mentioned— 
e.g., Gray process: catalytic oxidation, action of ultra violet light and the 
silent discharge. A series of experiments have been made on a motor spirit 
from lignite tar, which is particularly rich in resinifiable products. These 
experiments were physical treatments as far as possible, and were made to 
eliminate the gum-forming tendency of the raw spirit. It was found, however, 
that a small acid treatment was essential. Experiments were made on 
500 c.c. of soda-washed spirit. This spirit, distilled through a 4-bulb column, 
gave 70mg./100 ml. Special treatments were then made; the best results 
are as follows, given in descending order of gum removal and colour of finished 
product: (1) Distilled through 30cm. column filled with granulated tin 
with passage of hydrogen during distillation, 3% sulphuric acid treat water, 
soda and water washes, gum test -0.5 mg./100 ml. (2) 2% acid treatment ; 
fractionation through bauxite in the presence of ozonised air gum test 
-2.5 mg./100 ml. (3) 2% acid treatment and fractionation through a column 
packed with bauxite, the column be subjected to a silent discharge gum test 
—3 mg./100 ml. Other experiments gave poorer results, and were variations 
on the above three experiments and necessitated the use of ultra violet light 

8. T. M. 
844. Recent TRENDS IN WESTERN PENNSYLVANIA ReFINInc. G. M. 
Kirkwood. Petr. Eng., June, 1932, 3 (9), 34. 

There are a number of methods used in refining Pennsylvania grade crude 
oil, but the main objective of all is the production of lubricants or of specia! 
products such as white and medicinal oils or petrolatum. The refineries 
are generally small units. There are no serious corrosion problems, and 
distillates require but little treatment; consequently the refiners have been 
somewhat backward in adopting new equipment and methods. Business 
conditions have now necessitated co-operative research, which will probably 
be expanded considerably. The five methods of dealing with the gasoline 
fractions are: (1) Adjust volatility with natural gasoline; (2) fractionate 
into special naphthas for use as rubber solvents, etc. ; (3) blend with benzole 
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or knock suppressor for anti-knock gasoline ; (4) blend with ethyl ; (5) treat 
in a cracking or refining unit to improve anti-knock value. There are three 
types of distilling equipment, batch stills, continuous batteries of batch stills 
with fractionating towers, and tube stills with fractionating towers, the ten- 
dency being to instal the third type. There are wide variations in the 
viscosity of the residual lubricating oils produced and in the methods of 
dewaxing, but the general practice is to run to 600 S.R. stock, which is partially 
filtered in solution and dewaxed. A few refiners make finished petrolatums 
from the amorphous wax ; others sell the wax for this purpose or use it as 
cracking stock. The wax distillate is cooled and filter-pressed, the distillate 
rerun to produce neutral oils and fuel, and the wax sweated to the desired 
M.P. The sweated wax is filtered through fullers earth. Filtration is usually 
accomplished in percolating filters, procedure varying greatly; but a co- 
operative research on the sybject has been commenced, and may result in 
changes in practice within the next year or two. R. A. E, 
845. Rerinuinc Prooress. F. R. Staley. Petr. Eng., June, 1932, 3, (9), 17. 
A summary is given of the outstanding developments in refinery operations 
during the past year. Brief reference is made to the increase in capacity. 
efficiency and flexibility of cracking plants and the direct cracking of crude 
oils; the application of the Alcorn furnace to cracking operations; the 
development of stabilizing plants; the adoption of octane number and the 
increase in anti-knock value of ethyl gasoline; the increase in the use of 
electrical power for refinery operation and progress in electric motor manu- 
facture, particularly from the explosion hazard point of view, and in 
the manufacture of refinery equipment and general welded equipment ; 
the progress in the refining of gasoline, particularly the use of the Gray 
vapour-phase process for cracked gasoline ; the drawing up of specifications 
for free-wheel lubricants and extreme-pressure lubricants ; the increase in 
chemical knowledge of petroleum, and to the expansion of the refining industry 
outside the U.S.A. C. L. G. 


846. Retarion Berween Heat Transrer AND Fiurp Friction. E. V. 
Murphree. Ind. Eng. Chem., 1932, 24, 726. 

A method is given of directly calculating heat transfer co-efficients for 
fluid flowing in pipes under turbulent conditions from existing data on pipe 
friction and velocity distribution. The calculation is strictly applicable 
only to cases where the temperature gradient is such that the physical 
properties of the fluid do not vary appreciably across the pipe section. For 
ther cases, an arbitrary correction may be made by taking the physical 
properties of the fluid to correspond to a temperature between the average 
temperature of the fluid when mixed and that of the pipe wall. The calcu- 
lated co-efficients are compared with published experimental results on gases, 
water and oils. W. H. T. 
847. Heat TRANSMISSION TO Liquips FLow1ne tn Prees. T. K. Sherwood 

and J. M. Petrie. Ind. Eng. Chem., 1932, 24, 736. 

New data are presented on heat transmission to water, acetone, benzene, 
kerosine and n- butyl alcohol flowing in both stream-line and turbulent 
motion through a 0-494 ins.i.d. steam-jacketed pipe. The data obtained in 
turbulent flow were found to be well correlated by the Dittus and Boelter 
equation :— 

Mt. ozs (422)"* (sH)"* = ooae (EB) 

k im k \ pk / 
where h = surface co-eff. of heat transmission, d = tube dia., u = mean fluid 
velocity, and ut, k, c and p represent the fluid viscosity, thermal conductivity, 
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specific heat and density respectively, taken at the main body average temp. 
The equation corelates not only the present data on heating fire liquids, but 
agrees with the data of Morris and Whitman on heating hydrocarbon oils at 
high velocities. It is endorsed as the form of the original Nusselt equation 
best correlating the data on heat transmission to various fluids flowing in 
turbulent motion (du p greater than 2320) through clean horizontal tubes 
It gives high values of h for petroleum oils at 1-3 times the critical, in which 
range the exponent on the Reynolds group dup yp is greater than 0-8. 
W. H. T. 


848. Rerisinc Low-Bomine Hyprocarsons. Silica Gel Corporation, 
E.P. 373,174, 18.5.32. Appl. 18.2.31. Conv. (U.S.A.) 19.2.30. 


The material is acid treated in the cold to 'polymerise the more easily 
polymerisable gum-forming constituents, and is then subjected to heat 
treatment (90°-180° C.) in the liquid phase for a time sufficient to polymerise 
the more difficultly polymerisable material. The polymer may be removed 
by distillation or by contact with a solid adsorbent, after which the refined 
oil is washed with caustic alkali. W. H. T. 


849. Frum Meters. Anglo-Persian Oil Co. and H. L. Ray. E.P. 373,651, 
18.5.32. Appl. 18.2.31. 

The housing for mounting the orifice plate for use with a flow meter, con 
prises a valve adapted to rotate upon its axis within a casing connected in the 
pipe line. The orifice plate is situated across a transverse passage in the 
valve through which the fluid passes when it registers with a similar through 
way in the casing. A lateral opening in the casing is provided whereby the 
orifice may be removed. W. 4. T 


850. APPARATUS FOR WASHING A LiquiIp with ANOTHER Liguip. Standard 
Oil Dev. Co. E.P. 373,897, 2.6.32. Appl. 25.9.31. Conv. (U.S.A.), 
20.10.30. 

The liquid of lower specific gravity in the form of fine drops is passed 
counter-current to the other liquid through a plurality of vertical and inter 
connected treating zones. The fine drops in each zone are reunited to form a 
continuous layer of liquid of such thickness that the resultant differential 
head will drive the reunited liquid through orifices in the form of fine drops 
into the body of the other liquid in the next treating zone. W. H. T. 


851. Conversion or AtipHatTic Hyprocarsons. Ruhrehemie A-G. E.P 
374,055, 25.5.32. Appl. 25.2.31. Conv. (Germany), 26.2.30. 


Aliphatic hydrocarbons are converted in two stages, the acetylene produced 
in the first stage being subjected to high temperatures. The final product 
must be removed from the high temperature zone as quickly as possible, and 
this is effected by the provision of cold walls opposite the hot walls. The 
present invention specifies the use of bodies of good heat conductivity betweer 
the walls of different temperatures. W. H. T. 


852. Distrxation or Hiex Bortine Susstances. E. Lutz. E.P. 374,662, 
16.6.32. Appl. 14.7.31. Conv. (Germany), 18.7.30. 


Distillation is carried out under reduced pressure with the aid of a gaseous 
distillation medium from an evaporation vessel. The latter is enclosed in an 
air-tight container in which the distillation medium (steam) is generated. 
The oil is pre-heated in a heat exchanger before entering the evaporation 
vessel, the exchanger being connected with the condensing system. W. H. T. 
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953. U.S. Parents on Rerinery PLANT. 


J. 8. Harrison. U.S.P. 1,856,074, 3.5.32. The disruptive vaporisation 
of pocketed water under a lighter-gravity liquid of higher b.p. is inhibited by 
applying @ hot spot at the location of the pocket without vaporising the 
pocketed liquid. 

Pp. C. Keith. U.S.P. 1,856,283, 3.5.32. Fractionation of petroleum under 


vacuum. 


F. Denig. U.S.P. 1,856,471, 3.5.32. Batch distillation using heated 
condensate as reflux. 


H. V. Atwell. U.S.P. 1,856,801, 3.5.32. Production of coke and distillate 
from residual pitches. 


R. O. Anderson. U.S.P. 1,856,860, 3.5.32. Distillation of crude oil, 
conserving the lighter fractions. The apparatus is portable and the oil is 
vaporised by passage in streams over heated tubes. 


N. 8. Olsen. U.S.P. 1,857,394, 10.5.32. A dephlegmator with means for 
returning regulated portions of reflux. 


Cc. P. Dubbs. U.S.P. 1,857,532, 10.3.32. Still, heated gas being injected 
into the body of oil to effect distillation. 


G. D. White. U.S.P. 1,857,904, 10.3.32. Means for scavenging tubular 
heaters and means for disposing of the scavenged material. 


8. Seelig. U.S.P. 1,858,467, 17.5.32. Metal bath distillation with pro- 
vision for preventing the oil leaving the metal from touching the hot wall of 
the reaction vessel and from forming coke. 


H. Henderson. U.S.P. 1,859,670, 24.5.32. Safety blow-off device for 
pressure stills. W. Mt. T. 


Cracking. 


854. Vapour PuHase Crackinc or Gasourne. H. A. Cassar. Ind. Eng. 
Chem., 1932, 24, 802. 

The work concerns the production of unsaturated gas from a Pennsylvanian 
straight-run distillate of low knock rating (34% to 100°C., F.B.P. 210°C. 
and aniline point 60° C.). The apparatus consisted of an iron pipe (length 
3 ft., dia. lin. and vol. 340 ml.) electrically wound for a length of 30 in. 
and packed with pumice stone. The pipe was attached to a mercury dis- 
placement feed, condenser and receivers, temperature measurement being by 
thermocouples. The apparatus was operated at 500°-700°C. and feed 
rates of 40-240 ml. per hr. With experiments carried out at constant feed 
rate (600 ml. per hr. at 500°-700°C.) it was found that the gas evolved 
increases directly with temperature and is a linear function of it, the equation 
for the reaction being G = (T—480) 2-38 (G = vol. of gas per unit vol. of 
charge, T = temp. °C.). Constant temperature experiments (600°C. at 
1-4-8-6 hours liquid contact time) showed that the gas formed per unit of 
time is proportional to the quantity of gas already formed, the reaction thus 
being autocatalytic. A partially gasified stock should therefore crack more 
readily than a virgin stock. W. #H. T. 
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855. Crackine Oms. Texas Co. E.P. 373,239, 23.5.32. Appl., 21.11.30, 
Conv. (U.S.A.), 30.11.29. 

Oil is cracked in a heating coil and is then passed to a coking chamber, 
where it is retained in order to effect conversion to coke. The vapours 
issuing from the chamber are passed to a primary fractionating zone, and 
the resulting reflux and residual components reintroduced into the coking 
chamber. The vapour fraction is passed to a secondary fractionating zone 
to form a final light distillate and a heavier condensate, the latter being 
returned to the primary fractionating zone. W. H. T. 


856. U.S. Parents on CRACKING. 

E. W. Isom, U.S.P. 1,856,640, 3.5.32. Pressure distillation with means 
for concentrating solid materials in an externally unheated settling zone 
within the system. 

L. B. Cherry, U.S.P. 1,856,828, 3.5.32. Vapour phase cracking, with 
treatment of the cracked vapours by high frequency electrical discharges 

J. D. Seguy, U.S.P. 1,857,406, 10.5.32. Portions of the cracked vapours 
are superheated and used to assist dephlegmation of the pressure distillate. 

G. Egloff, U.S.P. 1,857,445, 10.5.32. Conversion with means for obtaining 
maximum yields of low b.p. products. 

C. P. Dubbs, U.S.P. 1,857,533, 10.5.32. Vaporisation, followed by super- 
heating in a separate zone in contact with a superheated permanent hydro. 
carbon gas. 

N. E. Loomis, U.S.P. 1,857,759, 10.5.32. Oil is cracked and vaporised 
at 900° F. and 350-400 Ib./sq. in., firther heated by a molten metal bath 
to 950° F., and finally passed through two digestion zones. 

E. C. Herthel, U.S.P. 1,859,510, 24.5.32. Residue from pressure distilla- 
tion is withdrawn and subjected to reduced pressure for the separation of 
oil vapours. 

J. C. Black, U.S.P. 1,859,691, 24.5.32. An arrangement of heating tubes 
allowing the maintenance of cracking temperature for any length of time. 

E. C. Herthel, U.S.P. 1,859,966, 24.5.32. Means for preventing the deposi- 
tion of pitch or coke on heating surfaces of pressure stills. 

E. C. Herthel, U.S.P. 1,859,967, 24.5.32. Separating cracked gasolin: 
condensate with a high recovery of light condensible constituents. 

W. V. Ischie, U.S.P. 1,859,968, 24.5.32. Tar-free oil from cracking pro- 
cesses is subjected to more severe conditions while the tar-containing oil is 
cracked to a less extent. 

R. C. Osterstrom, U.S.P. 1,860,199, 24.5.32. Fuller's earth is introduced 
into the oil vapour undergoing conversion. 

H. Sydnor, U.S8.P. 1,860,966, 31.5.32. Vaporisation followed by passage 
through a secondary heating zone at 1000° F. and 1500 Ib./sq. in. for 6 secs 


W. G. Leamon, U.S.P. 1,861,399, 31.5.31. Vapour phase conversion in 
association with porous adsorptive contact material. W.H. T. 


See also Abstract No. 799. 
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Hydrogenation. 


857. Destructive HypRoGENATION oF CARBONACEOUS MATERIALS. 
Chemical Reactions, Ltd. E.P. 373,345, 26.5.32. Appl., 10.4.31. 

The process concerns the hydrogenation of carbonaceous materials in the 
presence of molybdenum, tungsten, iron, cobalt, nickel or their compounds. 
The excess of hydrogen is circulated through the reaction vessel, hydrogen 
sulphide being maintained in the recycled gas to a predetermined amount 
for the purpose of improving the hydrogenation reaction. W. H. T. 
858. CATALYTIC HyDROGENATION OF CARBONACEOUS MaTeRiIAts. Chemical 

Reactions, Ltd. E.P. 374,567, 16.6.32. Appl., 10.4.31. 

Carbonaceous materials (tars, oils, etc.) are subjected to catalytic hydrogena- 
tion at high temperatures and pressures in the presence of a compound of 
iron, cobalt or nickel. Hydrogen sulphide, either free or liberated from 
other materials, is employed as a promoting catalyst, being regulated to a 
predetermined amount for the purpose of improving the reaction. This 
amount is in excess of that necessary for conversion of the metals into sulphur 
compounds. W. H. T. 
859. U.S. Parents on HyDRoGENATion. 

C. Krauch. U.8.P. 1,857,814, 10.65.32. Supplying heat to the reacting 
materials in high pressure reactions. The bituminous material is pre- 
heated and the gas pre-heated electrically. 

H. I. Waterman. U.S.P. 1,859,062, 17.5.32. Hydrogenation, using a 
molybdenum and iodine-containing contact mass. 

M. Pier. U.S.P. 1,859,314, 24.5.32. Gaseous, hydrogenated material is 
scrubbed with a low boiling hydrocarbon at high pressure. On releasing 
the pressure, a portion of the dissolved gas is passed back into the system. 


W. H. T. 
See also Abstract No. 880. 


Chemistry of Petroleum. 


860. ARomATICS AND HyDROAROMATICS FROM UNSATURATED CoMPOUNDS 
IN THE HYDROGENATION OF CRACKED BENZINE UNDER PRESSURE. 
J. Varga and I. Makray. Brenn.-Chem. 1932, 18, 248-249. 


The cracked benzine utilised in this research was obtained from brown 
coal tar and had a high content of unsaturated hydrocarbons (50%) and 
28% of aromatic hydrocarbons. The percentage of these compounds present 
was determined by Towne’s and Riesenfeld-Bandte’s methods and the quantity 
of hydroaromatic and paraffin hydrocarbons by means of the aniline point. 
The same determinations were made for the products hydrogenated at 380° 
and 440°. At these temperatures 300 ml. of the crude benzine were hydro- 
genated and 270 ml. were obtained at 380° and 260ml. at 440° of the 
hydrogenated product. 

Both methods gave more concordant results the less (<_30%) the quantity 
of unsaturated compounds present. Towne’s method gave a more accurate 
value for aromatic hydrocarbons when the content of unsaturated hydro- 
carbons was high ; the method also showed that the unsaturated compounds 
of the cracked benzine were converted during the hydrogenation not only 
into aliphatic but also into naphthenic compounds. The absolute quantity 
of aromatic hydrocarbons was decreased by hydrogenating at 380° and 440° 
when the quantity of hydroaromatics increased. W. 8. E. C, 
2B 














320 a ABSTRACTS. 


861. Acrion or Rapon on some UNSATURATED HypRocaRBons. [J 
PROPYLENE AND CycLopropane. G. B. Heisig. J.A.C.S. 1932, 54, 2398, 
Continuing previous work, the polymerisation of propylene and cyclo. 
propane has been studied. The condensation products obtained were light 
mobile oils with similar characteristics and evidence is given that as the 
action progressed, the products lost hydrogen and methane because of their 
bombardment by the alpha-particies. The—M /N ratios (number of molecules 
condensed per ion pair formed) of propylene and cyclopropane have been 
experimentally and the results (4-9 and 3-3) compared with 

calculated values. W. H. T. 

862. Avro-Oxrmation. N. A. Milas. Chem. Revs., 1932, 10, 295-364. 

After an introduction dealing with the various theories of auto-oxidation, 
the electrionic interpretation is given. This postulates a preliminary addition 
of oxygen atoms containing molecular valence electrons, with the subsequent 
formation of highly metastable (dative) peroxides having high instability and 
energy content. These peroxides may transfer their excess energy to other 
molecules and thereby initiate new reaction chains either by reverting to 
ordinary peroxides or by causing intermolecular re-arrangements with 
subsequent splitting of hydrogen peroxide or other organic peroxides. Auto. 
oxidation reactions may be studied by various modifications of the static 
method, e.g., rate of oxygen absorption in a closed system by (a) decrease in 
volume at constant pressure or (b) decrease in pressure at constant volume. 
The latter is the simplest but not the most accurate. Other methods are the 
estimation of the rate of increase in weight of the auto-oxidant and the 
estimation of the rates of increase of organic acids, density, refractive index, 
viscosity, iodine number, and direct nitration of peroxides and application 
of spectroscopy. Auto-oxidation reactions may be recognised by the fact 
that (1) they are auto-catalytic ; (2) they are susceptible to positive or negative 
catalysts ; (3) they induce the oxidation of other substances relatively unaffected 
by free oxygen; (4) they induce the polymerisation of various auto-oxidants ; 
(5) in certain cases auto-oxidation reactions are ¢ t; and (6) 
susceptibility to auto-oxidation is frequently governed by the structure of the 
auto-oxidant. Auto-oxidation reactions may be reversible or irreversible ; 
the former are those in which the oxygen addition compounds of the auto- 
oxidants show considerable dissociation at lower pressures or higher 
temperatures than those under which they are formed, while the latter com- 
prise those in which the molecular oxygen forms with auto-oxidants, 
non-dissociable but often highly unstable peroxides which may rearrange or 
spontaneously decompose to form simpler products. The reactions of saturated 
and unsaturated hydrocarbons are of the non-reversible type. If has been 
shown that several saturated hydrocarbons follow a chain mechanism. Chain 
propagation is assumed to take place when the intermediate oxygenated 
products collide with fresh molecules of the hydrocarbon. Collision with 
oxygen molecules results in the destruction of the reaction chain. With 
regard to unsaturated hydrocarbons (e.g., acetylene) a homogeneous reaction 
of the chain type has been postulated. It exhibits an induction period 
and is almost entirely suppressed in glass-packed vessels. The review is 

completed with 274 references. W. H. T. 


863. Rote or Ligump SratTionary Fitms in Batcn ABSORPTION OF 
Gases. III. Rares or Hyprocen ABSORPTION AND RELATIVE Rates 
or CaTaLyTic HypROGENATION In Atconot. H. 8. Davis, G. Thomson, 
G. 8. Crandall. J.A.C.S., 1932, 54, 2340. 

The results of a study of the rates of catalytic hydrogenation of three 
olefines have been examined in the light of the theory that the rate of hydrogen 
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absorption is controlled by the rate of diffusion of hydrogen through liquid 
stationary films at the gas-liquid and liquid-solid interfaces. The ratios of 
the hydrogen absorption rates for different quantities of catalyst, in three 
series of experiments with different olefines, have been calculated from this 
theory and are in good agreement with those determined experimentally. 
The value of the absorption rate using an infinite quantity of catalyst 
(obtained by extrapolation) agreed with an approximate value found, by 
direct measurement, for the initial rate of absorption of hydrogen in alcohol, 
and in aleohol solutions of olefines under similar conditions. The average 
area of gas-liquid interface during these hydrogenations has been determined, 
and with the aid of this value the particle size of the catalyst has been 
calculated. The relative proportions of two olefines reacting during partial 
hydrogenation of an equi-molecular mixture of the two have been measured 
for four different mixtures, the products being analysed by methods indepen- 
dent of hydrogenation. W. H. T. 


864. PotymerisatTion oF DioLerines wirn Overmnes: I. IsopRENE AND 
PenTENE-2. C. A. Thomas and W. H. Carmody. J.A.C.S., 1932, 
54, 2480. 


No apparent chemical action takes place on mixing isoprene with aluminium 
chloride, but on prolonged standing a polymer, insoluble in hydrocarbon 
solvents, is produced. If, however, pentene-2 is added to the isoprene- 
aluminium chloride mixture, a reaction commences immediately and results 
in the formation of two polymers, one soluble and the other insoluble, in 
hydrocarbon solvent. The amount of soluble polymer formed is a function 
of the pentene-2 present, while ite hardness is an inverse function of the 
amount of pentene-2. The yield of insoluble polymer is also an inverse 
function of the pentene—2 present. W. iH. T. 


865. THermat ComMBINATION OF ETHYLENE AND Bromine at G1Lass 
Surraces. G. Williams. J.C.S., 1932, 185, 1747-1765. 

Part I. General Kinetics of the Reaction at 16° C.—In confirmation of 
previous work at 0°, the combination of ethylene and bromine has been 
found to be a surface reaction in a glass vessel at room temperature. The 
reaction is one of simple addition of bromine to the double bond, unless the 
bromine is in excess, when some supplementary reaction is induced. The 
rate of reaction decreases with rise in temperature, and the order of the 
reaction may be 2, 1, or in one case 0, depending on the reaction vessel 
employed. For a given surface, the order of the reaction is lowered with 
decrease of temperature or increase of pressure, while for a given surface and 
reaction order, the magnitude of the velocity coefficient is independent of 
the initial ethylene pressure, but rises with increasing initial bromine pressure. 
The negative temperature coefficient implies that the reaction takes place 
in more than one stage. It seems improbable that the variation of the 
adsorption of the reactants with temperature and pressure can account for 
the magnitude of the obseryed effects, for changes in reaction order due to 
changing adsorption on a catalyst generally require more drastic alterations 
of the experimental conditions. 

Part II. The Influence of Water—Water vapour accelerates the reaction, 
and its influence is due in part to its participation in some action at the glass 
surface. The transition from a reaction of second order to one of the first 
order is favoured by a wet surface, a relatively high initial pressures of bromine 
or low temperature. It is,suggested that bromine is hydrated at the glass 
surface, and that ethylene reacts with the bromine-water complex. The 
2c 
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rate of reaction becomes independent of the bulk bromine pressure when the 
surface concentration of hydrated bromine is relatively high. There ar 
indications that chains may start at the glass surface and spread into the 
gas phase. The introduction of ethylene dibromide vapour before the 
commencement of a run causes an increase in the rate of reaction. W. H. T. 


866. Crrrican TEMPERATURES OF PreTroteumM O1rs. G. L. Eaton and 
C. A. Porter. Ind. Eng. Chem., 1932, 24, 819. 


A refinement of Zeitfuchs’ method of determining critical temperatures 
of petroleum oils has been developed in order to increase the accuracy of the 
determination. It consists in providing means for agitation of the oil sample 
contained in a thin-walled Pyrex glass tube while it is being heated to the 
critical temperature. A comparison of the determined values of critical 
temperatures with those calculated by McKee and Parker's method indicates 
a discrepancy greater than the experimental error. A closer empirical 
relationship between critical temperatures and A.S.T.M. boiling points has 
been developed from the experimental data, together with published informa. 
tion on pure hydrocarbons. This has been done by the introduction of a 
factor, depending on specific gravity, into the mathematical equation as 
follows: — te = 180 + 1-75a —0-00088a" for ° F.; where a = (ty + 100)8, 
te=critical temp. ° F., tp = 50% b.pt. (A.8S.T.M.), and S=sp. gr. at 60° F. 

W. H. T. 


867. Composrtrion or Srrarcut-Run PENNSYLVANIAN GASOLINE. III, 
IsOLATION OF Pure Hyprocarsons. C. O. Tongberg and M. R. Fenske. 
Ind. Eng. Chem., 1932, 24, 814. 


Straight-run Pennsylvanian gasoline previously fractionated in a 27 ft. 3 in. 
dia. column has been refractionated in columns 8-5 and 52 ft. tall. Asa 
result of the latter distillation, the following hydrocarbons were isolated— 
2—methylpentane, n. heptane, methyleyclohexane and n. octane. Methyl 
cyclohexane and n. heptane did not form a constant boiling mixture, while 
the constant boiling mixture of benzene and n. hexane, if it does exist, has 
been found to be of widely different composition from the accepted value. 


W. H. T. 


Analysis and Testing. 


868. SrrRoBOPHONOMETER. R. Stansfield and R. E. H. Carpenter. J. Inst. 
Petr. Techn., 1932, 18, 513-525; Auto. Engr., 1932, 22, 317-320. 


An apparatus is described for the analysis and measurement of sounds or 
vibrations emanating from a source in cycles. By an arrangement analagous 
to the Stroboscope, the instrument selects any part of the recurrent noise 
to be investigated. 

The sounds are picked up by a telephone ear:piece, which is found by the 
authors to be most satisfactory, and amplified in an all-mains electric amplifier, 
specially designed to reduce to a minimum the mains hum effects. After 
rectification, the response current is indicated on a meter whose sensitivity 
and damping can be varied to suit any condition. 

The selecting device is driven by the machine under test and may be 
adjusted while running to alter the phasing or the listening angle. One of 
the advantages gained by incorporating the selector is that unwanted engine- 
house noises are greatly reduced. 
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Experimental results are given showing the cyclic noise variations obtained 
from petrol and Diesel engines, and it is shown how, by judicious use of the 
selector, an extremely loud noise such as an open exhaust may be eliminated. 
Such noises as combustion shock, valve-gear clatter and the various bearing 
and cam-gear noises can be picked out from the curves. 

The apparatus can be used for knock rating on petrol engines and gives 
results in agreement with the bouncing pin. The advantages over the 
bouncing pin are: (1) Incipient knock is readily detected; (2) much more 
rapid testing is made possible, since it is only necessary to wait between 
readings until the changeover lag from one fuel to another is established ; 
(3) no special boss is required for coupling the instrument to the combustion 
space ; (4) tests can be made at speeds up to 1500 r.p.m. ; (5) tests can be made 
on multi-cylinder engines on one or more of the cylinders with the aid of 
the selector. 

Examples of vibration measurements made on a high-speed Diesel engine 
using various fuels are given, and the application of the instrument to the 
measurement of critical speeds, the examination of gear noises and the study 
of distribution, is discussed and illustrated with experimental data. 

J.G.W. 
869. Apparatus FoR DETERMINING THE COEFFICIENT OF Friction. Nat. 
Petr. News, 1.6.32, 24 (22), 42. 


The new machine consists essentially of a grooved circular track on which 
are rotated three flat rimmed buttons. The rubbing surfaces make contact 
with a lapping motion by which it is claimed a constant surface finish is 
maintained. The surfaces are mounted and rotated in a suitable rigid 
mounting, and power is supplied by an electrical motor. Provision is made 
for speed control. Oil is supplied, by sight feed, to the annular space between 
the tracks and the buttons spread it over the rubbing surfaces. The design of 
the machine has been worked out to eliminate the variation in metal surface 
condition, fluid film effects, and to attempt to maintain parallel surfaces. 
Frictional torque is measured by means of a flat spring, a pointer, and scale 
connected to the track. Provision is made for varying the load on the 
rotating parts. 

The results of an exhaustive investigation with the machine have produced 
the following conclusions for the factors affecting oiliness :_ (1) Metal surface 
combination ; (2) speed; (3) temperature. 

For moderate loads it has been found that the frictional coefficient is 
independent of the load, which is in agreement with Amonton’s law of friction 
of solid bodies, but in contradistinction to the results of fluid film tests 
carried out on journal bearing machines. It is stated that the frictional 
coefficient under test conditions is essentially independent of the viscosity 
of the lubricant, but that the boundary film is of a distinctly different character 
at high and at low speeds, indicating that in testing lubricants for oiliness 
speed is an important factor. H. G. 


See also Abstracts Nos. 807, 820. 


Anti-Detonation. 


870. Errecr or JACKET AND VALVE TEMPERATURES ON Knock Ratines 
or Moror Fuets. F. H. Garner and E. M. Dodds. Engineering, 1932, 
134, 45. 

The engines used in this work were-an early form of air cooled Delco 
lighting set developed for*use as a knock testing unit by the Ethyl Gasoline 
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Corporation, and the water cooled testing set developed later. These units 
were modified to produce three types of engine which may be designated 
A, Band C. The compression ratios were 8-3: 1, 83:1 and 6-3: 1 respec. 
tively. Each engine was fitted with a new type of carburettor, an improved 
bouncing pin and a modified ignition system. In addition, the following 
modifications were particular to the engine specified: In engine A, cooling 
was effected by a liquid circulatory and evaporative system. Solid valves 
were used, of larger stem dimensions than those supplied with the original 
unit. In engine B the only difference from engine A was that the valves 
were liquid cooled but were of the same dimensions as the solid valves used 
in engine A. Engine C. was modified so that it could be used with controlled 
air or liquid cooling. In one set of experiments with engine B a further 
modification was introduced, namely, oil-jet cooling of the piston. 

The essential feature of the new carburettor is that the jet tube is surrounded 
at its upper end by a conical shroud which communicates with the atmosphere 
through a needle valve. If the annular area between the jet tube and the 
shroud is correct, the carburettor will compensate for speed and throttle 
opening variations. Mixture strength is adjusted by the air leakage through 
the needle valve. 

The new bouncing pin is of reduced weight (15 grams) and has no frictional 
contact with the main body. Lateral movement is prevented by locating 
the pin near the bottom with a flat volute spring, whilst the top of the pin 
has a small hole into which fits a locating tail piece on the underside of the 
lower contact spring. The electrolytic cell was replaced by a thermal 
indicator. 

Using a plain high tension lead to the sparking plug, it was found that 
after the ignition spark had passed, a number of subsidiary sparks occurred 
which upset the constancy of detonation. Using a condenser spark-gap 
arrangement it was found possible to obtain a single clearly defined spark, 
free from accompanying oscillatory discharges. 

The cooled valves were of shell thickness 4 in. and the medium was circu- 
lated via the } in. diameter stems. 

Engines A and B were cooled with water up to 100° C. and ethylene glycol 
water mixtures up to 160°C. Engine.C was air cooled for head temperatures 
between 250° C. and 400° C. and water cooled between 35° C. and 110° C 

A reference fuel of 50 octane number was used and the equivalent propor- 
tions of benzole and lead tetraethyl giving the same degree of knocking were 
determined on each of the three engines at varying temperatures. In engine A 
(solid valves), the lead tetraethyl benzole equivalents were little influenced 
by temperature. With engine B (liquid cooled valves), the differences were 
more marked. In every case with higher cylinder head temperatures, lead 
becomes more effective as an anti-knock. This is shown to a remarkable 
extent with the air cooled engine:C where very high temperatures were 
obtained. 

Five fuels, one of which was highly cracked, representing typical petrols 
sold on the British market, were matched against blends of both lead tetra- 
ethyl and benzole in the reference fuel. When tested in engine A, all the fuels 
became slightly lower in anti-knock rating at the higher temperatures when 
compared with either lead tetraethyl or benzole. The ratings in engine B 
were higher than in A for the same temperature, but these differences become 
smaller as the temperature was raised. The results for the air cooled engine C 
showed that much less lead was required to match the sample fuels at the 
higher temperatures with one exception; larger percentages of benzole 
were required at the higher temperatures. The cracked fuel required pro- 
portionately less benzole at the higher temperatures than the other spirits. 
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A table is given comparing the ratings on the three engines, all working at 
100°C. With the exception of the cracked fuel, the agreement is fairly 
good. Tests at temperatures other than 100°C. showed widely differing 
results. 

The results reported on the various samples of motor spirit show that the 
normal type of well designed petrol test engine gives smaller variations in 
rating fuels than engines with unusual departures from standard practice. 
This is rather fortunate, and explains why a fair measure of agreement 
between different types of engines can be obtained and does further emphasise 
the point that, in order to obtain consistent anti-knock values, it is essential 
that the same standard test engine be used and the conditions of operation 
carefully standardised. 

Some experiments were made on the temperatures attained by the exhaust 
valve in engine A when running on various spirits of the same anti-knock 
value. This temperature was found to be higher for benzole mixtures than 
for fuels containing lead tetraethyl. 

The effect of oil cooling of the piston on knock rating was studied. This 
was effected on engine B by an oil jet at 60° F. Higher ratings in terms of 
lead were obtained for the cracked fuel, and the curves show less change 
with change in temperature of the cylinder cooling medium. A 50-50 
benzole mixture required more lead to match it when the piston was cooled. 

J. G. W. 
871. CorrELaTION oF Knock Ratines In FuEL AND SERVICE PERFORMANCE. 
T. A. Boyd. Od and Gas J., 9.6.32, 31 (3), 58. 

The detonation sub-committee has been instructed by the C.F.R. Com- 
mittee to study the relation between C.F.R. knock ratings and actual road 
performance of fuels in car engines. The first step taken was to obtain data 
collected by six laboratories which had already carried out tests on these 
lines, but each employing different fuels and not necessarily having the 
same objective. The conclusions, summarised by D. B. Brooks of the Bureau 
of Standards, show that three laboratories found substantial agreement between 
laboratory and road tests, whereas the other three found differences too large to 
be accounted for solely by error. In drawing up the programme of investiga- 
tion, members of the road test sub-committee were therefore asked to include 
amongst the fuels examined, some of those found by the six laboratories 
mentioned to give discrepancies between laboratory and road tests and also 
some of those which showed good agreement. Investigations to evaluate 
the effect on the ratings of various types of gasolines caused by changing 
different conditions of the standard C.F.R. method of test were also included 
in the programme. 

The road test sub-committee employed six fuels having a range of 68 to 77 
octane numbers and comprising straight run, vapour phase cracked and 
liquid phase cracked gasolines, a benzole blend and a gasoline to which ethyl 
fluid had been added. Each fuel was evaluated in the various cars in terms 
of two standard reference fuels (48 and 77 octane numbers), speed at which 
knocking ceased being the criterion used. Thirteen cars of well-known makes 
were employed in the tests, and the results obtained are tabulated and illus- 
trated diagramatically. Wide variations in ratings on any one fuel in a 
given make of car were found. ‘These variations amounted to as much as 
the equivalent of 8/10 octane numbers, so the sub-committee is devoting 
further attention to the question of road test procedure. Average results 
show that two fuels gave good agreement, but the other four knocked worse 
in car engines than in the C.F.R. engine by the equivalent of 5/7 octane 
numbers. The data is only preliminary and qualitative rather than quantita- 
tive, but it does indicate that results obtained by the present C.F.R. procedure 
are not always truly indicative of road performance. 
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A general statement of the results so far obtained by varying conditions 
of test in the C.F.R. engine is given. The final decision as to the modifications 
which it is most desirable to make in the C.F.R. method must await the 
results of further road tests which are to be made after standardisation of 
road test procedure has been effected. At the time of preparation of the 
report (April 12th) there were 160 C.F.R. units in use throughout the world, 


R. A. E, 
See also Abstracts Nos. 810, 868. 


Engines. 


872. Appraisinc Diese. Enoines sy Arr Capaciry AND SPEED. J. 
Kuttner. J.S.A.E., 1932, 30, 225-240. 

The author is of the opinion that the usual methods of determining the 
performance of a Diesel engine by B.M.E.P., etc., are unsound, inasmuch as 
they do not distinguish between losses such as volumetric and those due to 
imperfect combustion, for instance. Study of the performance of an engine 
based on the ability to make good use of displaced air, and on the physical 
and chemical problems of mixing fuel and air and combustion of same is 
advocated. 

Tables showing the possible sources of losses are given, and the pros and 
cons of various combustion chamber designs and bore/stroke ratios are dealt 
with at length. Three engines of different types were used to illustrate 
the author’s methods of appraisal. These tests are discussed and explained 
in great detail. 

The author makes use of an “excess air co-efficient ""—i.e., the ratio 
between the air used and that theoretically required for the work done. 
This ratio is said to give a good indication of the engine's potentialities, 
and the variation of this ratio with speed is said to be an excellent indicator 
of the suitability of the engine for automotive work. C. H. 8. 


873. New Dieser Encrne: tHe LAnova Cycie AND Irs CHARACTERISTICS. 
O. Schwager. Auto. Engr., 1932, 294, 277-281. 

A new type of light high-speed Diesel engine, the Lanova, is being developed 
by the inventor of the Acro Diesel engine. It is claimed to give high M.E.P.’s 
at relatively low maximum pressures, good volumetric efficiency at all 
speeds, low unit weight, easy starting and smooth running. 

Up to the present high excess air figures, and therefore poor M.E.P.'s, 
have been necessary to produce as complete combustion as in petrol engines. 
Most high-speed Diesel engines have compromised between poor combustion 
and high maximum pressures to produce a high M.E.P. Since the ratio of 
maximum pressure to M.E.P. is to a certain extent a criterion for the unit 
weight, a high-speed Diesel as light as a petrol engine of the same output 
has seemed impossible. High speeds lead to combustion trouble in Diesel 
engines owing to the difficulty of intermixing the fuel and air. This has been 
overcome to some extent by producing violent turbulence of the air in the 
cylinder. This is done in a variety of ways. In the Acro system a storage 
chamber was employed which produced violent turbulence at the correct 
moment, and the fuel was directed into the entrance of this chamber from a 
nozzle at a relatively short distance. In the Lanova engine the fuel is sprayed 
into the entrance of the chamber across the whole combustion space, the 
shape of which is designed to conduct the air turbulence in a predetermined 
manner. When the tip of the spray reaches the entrance it has been heated, 
so ignition takes place before the fuel enters the chamber itself. Thus the 

fuel will already be ignited when the piston returns to the expansion stroke, 
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and the air rushing out from the storage chamber in an opposite direction 
to the spray pulverises it. The shape of the combustion space causes the air 
in it to be rotated in the opposite direction to the fuel spray, and with that 
from the chamber forms two whirls touching each other in the plane of the 
spray. Thus low excess air figures and high M.E.P.’s are obtained, and since 
a low compression ratio can be employed a lower maximum pressure will 
result. Figures obtained on the single cylinder experimental unit are com- 
parable with those for petrol engines. 

The volume of the storage chamber can be reduced to facilitate starting, 
and the injection nozzle and fuel pump incorporate further improvements 
by the inventor of the engine. 

A complete report of tests made at the Technical University of Munich 
on the single cylinder experimental unit is given. From these tests the 
author concludes that: (1) The Lanova principle renders possible high 
M.E.P.’s equal to first-class petrol engines; (2) the ratio of maximum 
pressures to M.E.P. is only slightly higher than that for heavy duty petrol 
engines ; (3) the conditions for high speeds are met more completely by the 
Lanova system, so that 2500 r.p.m. is by no means the upper limit ; (4) it 
should be possible to obtain outputs per displacement comparable to those 
of well designed petrol engines; (5) from (2) and (4) it follows that Diesel 
engines of the Lanova type can be built with the same low weight as petrol 
engines ; (6) starting is as easy as that of petrol engines even from stone 
cold ; (7) running is very smooth over the total range ; (8) fuel consumption 
with the simple single cylinder was below 0.44 lb./B.H.P./hr., and will be 
below 0.39 to 0.40 lb./B.H.P./hr. according to the load, with well designed 
multi-cylinder engines; (9) in spite of the very low air excess figure with 
overload, the combustion is practically free from smoke and soot, and exhaust 
gas analyses show that combustion is almost perfect under all loads. 

Since these tests and investigations by the author, the system has been 
adapted to certain well-known high-speed Diesel engines, and these tests and 
conclusions are confirmed. J.M. F. 


874. Tecuntcan Review, Mipsummer, 1932. Gas and Oil Power, 
June, 1932. 


Full abstracts are given of the following and other papers, of which brief 
abstracts are given below :— 

Diesel Engines. H. R. Ricardo (Howard Lectures to Royal Society of 
Arts. Nov. 23 and 30; Dec. 7, 1931). The three phases of combustion in a 
solid injection, heavy oil engine and the factors controlling the duration 
and intensity of these phases are described. High speed engines are divided 
into four categories, and their relative merits discussed. The scope of the 
high speed heavy oil engine in various fields is outlined and an attempt made 
to forecast probable lines of development. 


Centrifugal Separation of Liquids. J.J. Haslam (paper before Jun. Inst. 
Eng., London. Jan. 30, 1932). The problems of centrifugal separation are 
elucidated by a consideration of the factors influencing the behaviour of a 
mixture in a gravity settling tank. There follows a mathematical treatment 
of the factors determining the operation of various types of centrifugal 
separator. 

Recent Developments in Compression-Ignition Engines. O. Wans (paper 
before Inst. Engineers-in-Charge. Dec. 9, 1931). An outline is given of the 
factors in design and operation of compression ignition engines whereby 
higher piston and rotational speeds have been obtained without increase in 
capacity and with less weight per H.P. than was prevalent ten years ago. 
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The Super-Atmospheric Oil Engine. H. Hunter (paper before N.E. Coast 
Inst. of Eng. and Shipbuilders. Dec. 17, 1931). The operation of the 
exhaust turbo-charged engine is described and comparative figures given for 
an engine with and without blower. 

Internal Combustion Engi A. C. Yeates. Various systems of super. 
charging the heavy oil engine and their relative merits are discussed. A plea 
is put in for the gas engine, and typical figures are given of the working costs 
of several gas engines for generating stations. 

Notes on Three Diesel Locomotive Types. F. A. Pudney (paper before Inst. 
Loc. Eng. Feb. 25, 1932.) Short descriptions are given of a Diesel-com. 
pressed steam locomotive, Cristiani System, a Diesel-electric locomotive and 
of an Ansaldo direct-drive Diesel locomotive. 

Some Problems connected with High-speed Compression Ignition Engine 
Development. C. B. Dicksee. (March 1, 1932. Joint Meeting of various 
societies.) The factors leading to successful operation of C.1 engines for 
road transport are discussed. The theory is put forward that in a given 
engine fuel volatility mainly determines the ignition delay and “ Diesel 
Knock.” 

Notes on the Progress of Motor Shipping to Date. A. C. Hardy (Inst. of 
Naval Architects. March 18, 1932). The main categories of Diesel engine 
for marine purposes are described and an attempt is made to allocate the 
engines to definite ship types. A forecast is made of probable future 
developments. 

Merits of Turbo-Charging of Diesel Engines. A. J. Buchi (Tokyo and 
Osaka. May 29 and June 10, 1931). The difficulties of obtaining adequate 
supercharging and scavenging by means of exhaust turbo-blowers and the 
methods of overcoming those difficulties are outlined. Instances are given 
of the improvement in output, life of valves, economy and overload capacity 
due to the use of such blowers. 

Humphrey Pump. J.T. MecLauchlan. A short description is given of this 
ingenious pump in which the liquid—usually water—which is being transferred 
itself performs the functions of piston and fly wheel. Particulars are given 
of the operation of a large installation pumping water in Australia. 

Combustion in Heavy-Oil Engines. L. J. Le Mesurier and R. Stansfield 
(paper before N.E. Coast Inst. of Eng. and Shipbuilders. Feb., 1932). The 
phases of combustion of fuel particles in a heavy oil engine are.outlined. The 
factors which determine the duration of the “ delay period " are discussed in 
the light of experimental! results obtained on several types of engine and some 
indication is given of promising lines of development. 

Post-War Development of Diesel Propulsion in the German Navy. W. 
Laudahn. Increase in size and number of cylinders and decrease in weight 
per H.P. by the use of double-acting two stroke in place of single acting 
four-stroke engines mark the progress of the Diesel engine for marine pro- 
pulsion in Germany. Particulars of several ships are given in this paper. 

Modern Types of Propelling Machinery for Mercantile Marine Use. 8. B. 
Freeman (Thomas Lowe Gray Lecture, Inst. Mech. Eng. Jan. 8, 1932). An 
analysis is made from Lloyd's register of the relative numbers of steam- and 
oil-engined vessels in the British mercantile marine. Recent developments 
and questions of repair costs and engine room dimensions are discussed. 

Cylinder Liner Wear. J. Hope Harrison (Diesel Engine Users’ Assoc. 
April 28, 1932). From a number of measurements, the average maximum 
wear in large Diesel engines is found to be, in thous. per 1000 hours run. 
2-stroke engines, 2-04, 2-55; 4-stroke engines, 1-44, 1-56. The two measure- 
ments in each case are parallel to and across the crank shaft. 
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Nickel and Nickel Alloys in Marine Engineering. J. McNeil (paper before 
Inst. Mar. Eng. Dec. 8, 1931). The use of electrolytically deposited nickel 
in such processes as the Fescol process is described. Analyses and mechanical 
properties of aluminium alloys, which contain nickel, such as Y alloy, are 
given. Nickel cast iron and nickel alloy steels are also dealt with. 

Work of Akroyd Stuart and the Development of the Oil Engine. A. E. L. 
Chorlton (Inst. Mar. Eng., Nov. 24, 1931). The evolution of the modern 
high-speed, compression-ignition engine is traced from the first patents of 
Akroyd Stuart, which embodied the principles on which the type operates. 

Heavy-Oil Engine Efficiency. A. Gilchrist (Presidential Address, Inst. of 
Eng. and Shipbuilders, Scotland, 1931-32 Session). Efficiencies of various 
types of marine engines are compared and possible economies in working are 
indicated. 

Heat Recovery from the Exhaust Gases of 1-C Engines. A. J. Elderton 
(Copenhagen Eng. Soc. April, 1932). A brief survey of the factors governing 
heat transfer from hot gases is followed by a discussion of the advantages and 
disadvantages of steam raising for marine auxiliaries by heat from the 
exhaust gases of the main Diesel engines. Various types of boilers are 
described. 

The Diesel Engine in Traction Work. E. P. Paxman (Manchester Assoc. of 
Engineers. Nov. 27, 1931). The miode of operation and behaviour of the 
high speed Diesel engine for road transport are compared with those of the 
petrol engine. The main types of Diesel engine for road and rail traction in 
this country are described. 

The Elimination of Vibration. R. B. Grey (Diesel Engine Users’ Assoc. 
Nov. 5, 1931). The general principles of vibration elimination and of the 
causes of vibration in Diesel engines are discussed. Various materials and 
methods of overcoming vibration are described. 

Oil Engine Traction. A. E. L. Chorlton (Cantor Lecture, Royal Soc. Arts. 
March 7, 1932). The distinctive features of the heavy oil engine, compared 
with those of other prime movers, particularly the steam engine, are considered 
with regard to the demands of rail and road service. 

Combustion of an Oil Jet in an Engine Cylinder. L. R. Underwood (paper 
before Inst. Mech. Eng. Nov. 30, 1931). The flame in the combustion 
space of a C.1 engine was observed stroboscopically and photographed 
through a quartz window. Results are given showing the effect of engine 
load on ignition delay and on the duration of the combustion. The factors 
causing “ Diesel Knock " are discussed. G. B. M 
875. Om Enarves. Omo A.-G. E.P. 370,584, 14.4.32. Appl. 26.2.31. 

An improvement in the engine claimed in specification No. 301,482 is 
described. In the original engine, the fuel was sprayed into a chamber 
separate from the working cylinder and connected to the latter by a short 
narrow neck. This neck was formed by partly covering the opening between 
the cylinder and the chamber with a bowl shaped hot body. 

The improvement is in the connection between the cylinder and the mixing 
chamber, this being made in the form of a special guide channel which causes 
the air current entering through the neck to obtain such a direction and 
spread before entry into the compression chamber that it impacts on the 
sprayed fuel at the nozzle end. The channel, whose cross section is such that 
the direct air current is kept as compact as possible, extends from the centre 
of the cylinder in a gentle curve over the mixing chamber to the end of the 

nozzle, situated in the laterally disposed compression chamber. J. G. W. 


See also Abstracts No. 868. 
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General. 


876. Moror Fumes anp AtmospHERic Potitution. C. J. Regan. J.S.C.1,, 
1932, 51, 605-607. 


The most important constituent of exhaust gases as regards atmospheric 
pollution is carbon monoxide, which is present in amounts varying from 
1 to 12%, depending on engine conditions. A rich mixture favours the 
production of this gas. An indication is given of the saturation of hemoglobin 
with carbon monoxide, and the relative effect of various concentrations of 
the gas in air. From an examination of figures given in the literature, it is 
concluded that, while in a closed space the proportion will rapidly become 
dangerous, there is little danger to the individual from the amount normally 
found in the atmosphere of large towns, except in special circumstances. 

The amount of black suspended matter cannot readily be estimated, but it 
is more serious in the case of Diesel engines. Similarly sulphur may become 
an important factor as the use of heavy oil engines develops. 

Pollution by lead from fuels containing lead tetraethyl is briefly mentioned. 
The report of the Ministry of Health (1930) is quoted as indicating that the 
amount of lead likely to be absorbed is far below the quantity stated to be the 
maximum dose for chronic plumbism. A considerable number of references to 
the literature is given. Cc. C. 


877. Or. Srorace Tanxs or THE Unrrep Srartes. Petr. Times, 1932, 27, 724 


The article gives some details from the report of a survey of the ination a of 
oil in the United States. It shows that on May Ist, 1931, tankage available 
for crude oil storage was 700,000,000 bris. and for refined products 300,000,000 
bris. These figures show an increase of 22% and 24% respectively in the last 
five years. The unfilled storage on that date was 190,000,000 bris., an increase 
of 34%, and 140,000,000 bris., an increase of 40%, respectively. 

An analysis of the type of tanks in use shows that 98% of the total are of 
steel. These represent approximately 88% of the total storage capacity. 
84% of the steel tanks are equipped with plain steel roofs, the majority of 
which are of the conventional cone type. Wooden roofs are fitted to some 
15% of the steel tanks where the corrosive action of ” sour “ crudes has to 
be combated. 297 concrete tanks with an average capacity of 300,000 bris. 
and 197 wooden tanks with an average capacity of 340,000 bris. are reported. 

H. G. 
878. AvrTromatic SHock-aBsorser. W. 8. James and F. E. Ulery. 
J.S.A.E., 1932, 30, 185-191T. 


The primary function of a shock-absorber is to absorb the energy stored in 
the spring during its deflection, thus preventing the throwing of the body 
and its continued oscillation. The hydraulic shock-absorber dissipates this 
energy by forcing a fluid (oil) through an orifice contained in it. 

Details are given of experiments with a machine which records the 
vibrations of a spring fitted with various types of shock absorbers. Erratic 
behaviour is noticed when the valve chatters, and when particles of dirt obstruct 
the oil 

Hydraulic shock-absorbers of all types are affected by temperature, which 
changes the viscosity of the working fluid and hence many attempts (un- 
successful) have been made to obtain a fluid, particularly an oil, that does not 
change its viscosity with temperature. 

Two special types of shock-absorbers were investigated, one of which 
embodied a thermostatic element to control the restriction to fluid flow. 
This is effected by the rotation of a coil of thermostatic metal which rotates 
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a plug thereby varying the length of a slot open to fluid flow which, being more 
turbulent than viscous in character, makes the absorber less affected by 


viscosity changes. cL K. 
Coal and Shale. 


879. Low Temperature CarsonisaTion AND Briquetrinc. D. Browlie. 
Petr. Times, 1932, 27, 665-667. 


An octagonal furnace has a central chimney shaft and is so partitioned that 
the eight segments form separate ovens with independent flues connected 
with the central chimney. Each oven consists of three heating chambers in 
tiers, each fitted with # tray. The trays consist of heavy cast iron frames 


Soantts afi aiien aiid tase Eee Hinged and perforated 
covers are fitted to the tops of the moulds, and provision is made to clamp 
these covers rigidly in position. The volatile products are withdrawn upwards 
through this plate. Suitably blended coal “ smalls,” of size not exceeding 
0-4 in. sereen is packed into the trays, which are then wedged into the heating 
chambers and heated for 2}? hours.at 550°C. The combined action of the 
expansion of the coal and the tightly clamped covers produces hard, smokeless, 
homogeneous briquettes. 

By-products consist of gas, light and heavy oil distillates. Suitable 
arrangements of dampers render it possible to isolate any particular heating 
chamber for purposes of discharging finished briquettes, and for recharging. 
An alternative process is described in which coking bituminous coal “ smalls " 
are blended, if necessary, with “lean” products and heated to just below 
the plastic stage, when the particles swell, become globular, but do not burst. 
It is claimed that this globular coal retains its cohesive properties even when 
cooled and is made into briquettes by direct compression. Such briquettes 
are not smokeless since the volatile constituents are not reduced in quantity, 
but it is claimed that they may be carbonised subsequently to give the 
smokeless product without loss of shape. 

It is further claimed that if coal with a high ash content is treated in this 
manner the globular product may be washed free of the heavier mineral 
constituents. H. G. 


880. Hyprocenation or American Coats. W. L. Beuschlein, B. E. 
Christensen and C. C. Wright. Ind. Eng. Chem., 1932, 24, 747. 


The apparatus used for the investigation was an electrically heated 
stationary reaction bomb without stirrer, phenol being adopted as the 
dispersion medium for the coal. Initial experiments concerned the hydro- 
genation of phenol in the presence of a small amount of coal ash, this being 
followed by phenol extraction of the raw coals. The latter were distilled in 
atmospheres of nitrogen and of hydrogen at 350° C. and 211 kg. per sq. cm. 
with phenol as the dispersion medium. After these intitial runs, the coals 
were hydrogenated at constant pressure between the limits 250° C.450° C. 
and 120-296 kg. per sq.cm. From the results obtained it is coneluded that 
coal ash does not act as a catalyst for the hydrogenation of phenol. The 
fraction soluble in phenol and insoluble in chloroform was found in the coals 
before and after hydrogenation. Qualitative and quantitative data are 
presented for hydrogen absorption by two American bituminous coals, 
temperatures of 300°-350° C. being found to give optimum conversion into 
phenol soluble constituents. W. H. T. 
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881. Esrnontan Sate Om. Chem. Trade J., 1932, 90, 625. 


According to the British Consul at Tallinn, the prospects of large scale 
production of oil and particularly of motor spirit, from Esthonian shale 
must be deferred until the industry has developed beyond its present experi- 
mental stage. At present motor spirit from shale is sold on the home market 
under a protection amounting to kr. 180 per ton. 

For the last three years the production of shale has been about 500,000 tons 
per year, more than half of the 1931 production being from the State Works, 
The production of crude oil was 10,000 tons in 1930 and 17,000 in 1931. 
The raw shale, as well as the shale fuel oil, is used as fuel in factories and 
railways. 

The British company operating in Esthonia is stated to have secured a 
superior retort after experimentation and anticipate a largely increased 
output in future. C. L. G. 


882. Convertine Tars uvro Prren, Benzine AND Puenots. J. Karpati. 
E.P. 374,024, 26.5.32. Appl. 26.2.31. 


Tars rich in creosote are subjected to heat treatment (20 atm., 400°--450°C., 
for 1 min.), after which the phenols and hydrocarbons are distilled off 
from the pitch. The distillate is cracked (20 atm. and 450°-600° C.) 
and phenols and hydrocarbons separated by fractional distillation. The 
phenolic fraction is converted into valuable phenols free from hydrocarbons 
by heating in the presence of dehydrogenating catalysts (finely divided 
iron). We Me Be 
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Geology. 


883. Geotocy or Cupa. J. W. Lewis. Bull. Amer. Assoc. Petr. Geol., 
1932, 16, 533-555. 


The basement complex of Cuba consists of a schist, slate and igneous 
series. Superposed on these is a group of Middle Jurassic sediments in 
which limestones predominate, followed by a terrigenous series of Upper 
Cretaceous age. The latter consists of a basal conglomerate followed by 
shales and limestones. 

The representative of the Tertiaries are well developed, so far as the Eocene 
and Oligocene are concerned, consisting largely of marls and limestones 
followed by @ Miocene limestone and gypsum series. Intercalated igneous 
rocks, largely consisting of serpentine, are intruded along fracture belts in 
the Cretaceous and Jurassic. 

The structure of the island consists mainly of complicated folds trending 
roughly E.-W. with considerable fracturing along the crestal portions where 
igneous intrusion accompanies the fractures. The main folding is post- 
Oligocene. 

Considerable evidence of petroleum exists in the island, some large and 
commercial masses of gilsonite and pitch representing residues left by the 
evaporation of crude petroleum. It is considered that the marine formations 
contain adequate source material and reservoir rocks for oil pools and that 
suitable structures exist for its accumulation. The relationship between 
the petroleum and serpentine is not clear, but it is presumed that in certain 
cases both the igneous rock and the petroleum have migrated a wre 
fissures in the Tertiary formations. ® * 


884. Fauurs my Comoporo Rivapavia Or Frevp, ARGENTINA. E. P net 
Mancini. Bull. Amer. Assoc. Petr. Geol., 1932, 16, 556-576. 

The history of the discovery of oil in the Comodoro Rivadavia area is reviewed, 
due importance being given to the activity of the Departments set up by the 
Government to study and develop the area. 

The stratigraphy consists mainly of a basal series of Jurassic and early 
Cretaceous sediments of marine and Pacific Ocean facies. Overlying these 
the formations are mainly of a continental type and consist of Upper Cre- 
taceous and Middle Jurassic deposits. This continental series is interrupted 
by two wedge-shaped intercalations of marine sediments. 

Detailed study of the fields has indicated that a considerable amount 
of faulting exists throughout the area, and maps are given showing the 
position of the dominant faults. Other difficulties in the area consist of the 
irregularity of the bedding, the lenticularity of the sand bodies and the 
variation in the concentration of the cement in the sandstones. Further, 
the faulting increases downwards in the formations so that the superficial 
structure does not indicate fully the conditions underground. It is suggested 
that the fault systems have become important planes for oil migration from 
concealed structures below, although it is admitted that there are so many 
complications that the relationship between the oil, the faults and the struc- 
ture is not altogether clear. Vv. Cc. 1 
885. SHattow Saut-Tyre SrrucrurE tn Permian or Nortu-CENTRAL 

Texas. Bull, Amer. Assoc. Petr. Geol., 1932, 16, 577-583. 

This consists of a dofme-shaped structure in the out-cropping Permian 
formations in Wilbarger Co., north-central Texas. 
2D 
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A series of limestones can be traced in a faulted dome corresponding to 
an uplift of about 250 ft. and occupying an area of 2 square miles. The 
boring of this area appears to indicate that the structure exists only to 4 
depth of 1200 ft., below which the abnormality disappears. Various sugges. 
tions are put forward to explain this shallow folding which does not appear 
to be due to lateral pressure or intrusion. The most satisfactory conclusion, 
according to the authors, is that the movement has taken place in shales 
impregnated with gypsum. These formations are weak, and it is claimed 
that the movement is analogous to the formation of a gypsum and salt 
dome structure, although the actual final result differs in many particulars 
from a true salt dome. V.c.L. 


886. Booey Creex Sart Dome, AnpERson anNp CHEROKEE CouNTuEs, 
Texas. H. J. McLellan, E. A. Wendlandt and E. A. Murchison. Bull, 
Amer. Assoc. Petr. Geol., 1932, 16, 584-600. 


This salt dome lies in the middle of the East Texas geosyncline in Anderson 
and Cherokee Co.’s. It consists of an elliptical dome trending approximately 
N.E.-8.W. and about five miles long. The flanking formations range from 
the Lower Claiborne down to the Woodbine, the latter being the main pro. 
ducing horizon. The dip of each flank is exceedingly steep in the immediate 
proximity of the salt mass, flattening out further away to practical hori- 
zontality. 

There is a distinct difference in the level of the corresponding formations on 
the main flanks, the 8.E. being consistently the higher. This flank is also 
the only side on which production is obtained, and it is suggested that the 
oil accumulation was previous to the main intrusion of the salt and was 
dependent upon a regional structure in the area. 

The main salt intrusion probably occurred in Middle Wilcox and Carrizo 
times, but in the northern and central portion of the dome salt movement 
also occurred after the deposition of the Lower Claiborne beds. 

Oil and gas occurs in a long narrow area in the Woodbine formation along 
the 8.E. flank, the total producing area of oil being 200 acres and of gas 
50 acres. The present production is about 100 bris. a day, and ultimate 
recovery of the whole field is not expected to exceed 4 million bris. 

¥,.0 1 


887. Burrep anp Resurrecrep Hitis or Cenrrat Ozarks. C. L. Dake 
and J. Bridge. Bull. Amer. Assoc. Petr. Geol., 1932, 16, 629-652. 


Reference is made to the exceptional opportunities prevailing in the Central 
Ozarks region for the study of buried hills in relation to consequent structure 
in adjoining sediments. A presentation of the observed facts is first given, 
and this is followed by the author’s interpretation of them. 

The area -under review consists mainly of numerous hills of extremely 
resistant pre-Cambrian rhyolite porphyry occurring as ridge systems and 
isolated knobs; intervening valleys are floored with Cambrian deposits. 

In the sediments flanking the pre-Cambrian slopes, the amount of dip 
varies greatly with the character of the overlapped deposits, angles of 4—5° 
being usual in the Lamotte Sandstone, while in the dolomites (Bonneterre 
and Eminence) dips from 10-30° have been measured. Throughout the 
whole area, however, there is no indication of alignment in the dips adjacent 
to the old peaks. 

Among the points put forward by the authors in explanation of these 
facts are: that the dips are largely initial, the complete absence of alignment 
precludes lateral crustal deformation, and that the influence of compaction 
and solution could only have played a very small part. It is concluded that 
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original deposition would appear to be the most adequate explanation, and, 
further, it is believed that the same kind of initial dip constitutes a larger 
factor in the domes of other districts than has hitherto been 
G. 8. 8. 
888. Gsorocic INTERPRETATIONS FROM Rotary Wet Curtines. R. M. 
Whiteside. Bull. Amer. Assoc. Petr. Geol., 1932, 16, 653-674. 


In this paper the author traces the history and improvement, together 
with the possibilities of the geological interpretation of the Mid-Continent 
deposits from rotary drill cuttings. 

In Part I. field operations are discussed, viz., the catching, rinsing, drying 
and collection of samples ; the author remarks that such operations, although 
improved, have never kept in line with laboratory progress. 

Part II. deals with laboratory technique, in the preparation, examination 
and correlation of cuttings. Each of these sections of work is discussed in 
detail. Accompanying the paper, also, is a Table showing the chief factors 
to be considered in evaluating samples of rotary drill cuttings. 

G. 8. 8. 
889. Gzorocy or Part or Fiycer Lakes Recion, New York. I. W. 
Fox. Bull. Amer. Assoc. Petr. Geol., 1932, 16, 675-690. 


The territory under review consists of an area of approximately 215 square 
miles in the central part of New York State. 

The rocks exposed in the area are of Devonian age, consisting of the greater 
part of the Portage Group of the upper or Neodevonic division. In 
order, these are the Chautauquan (Prattsburg shale), the Portage, and the 
Hamilton (Moscow shale). A discussion of the formation follows, in which 
mention is made of the fact that the Portage group in the Keuka-Seneca 
Lake area is of greater importance than previously recognised. The Standish 
shales and flags (which are 75 ft. thick on the western border and 300 ft. on 
the east) are now known to be not only of local value in the Naples area, 
but of regional importance in regard to extent and lithology. 

Structurally, the major feature (Barrington-Milo) is a closed dome of 
80 ft. formed at the point of intersection of two different systems of folding 
and causing a flexure in the normal Appalachian system of folding. In dip, 
the beds vary from 120 ft. per mile on the steeper flanks to 20 ft. on other 
sides of the dome. Faults are numerous and of great importance, the chief 
dislocations being the Keuka Outlet fault; others include the Chateau 
Duggas and the Pioneer Camp faults. 

Much drilling for commercial gas production has been done in the Oriskany 
Sandstone, but so far little success has resulted. Although structurally 
the Barrington-Milo dome favours accumulation, the depositional features 
and lateral extent of the Sandstone are needed to be known before successful 
exploitation can be attained. G. 8. 8. 


890. Reotonat Srrvcorure or CreTaceous on Epwarps PLATEAU oF 
Sourn-west Texas. L. D. Cartwright, Jr. Bull. Amer. Assoc. Petr. 
Geol., 1932, 16, 691-700. 


The Edwards Plateau, lying essentially between the cities of San Angelo, 
Del Rio, San Antonio and Austin, is about 150 miles long from E.-W. and 
125 miles wide from N.-8. 

With the exception of a few small inliers of Permian and Pennsylvanian, 
the surface rocks are of Lower Cretaceous age and consist of the Trinity, 
Fredericksburg and Washita divisions; no marked unconformities appear 
to be present between them. The divisions are made up mainly of limestones, 
maris and clays. 
2D2 
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Surface and sub-surface contour maps of the pre-Cretaceous surface ar 
given, and an examination of this topography reveals a high area at the 
Central Mineral region, flanked by a pre-Cretaceous south-draining valley 
on the west and an easterly one on the north. 7 

Structurally, the chief features are : (1) a central plateau high zone covering 
most of the Edwards Plateau proper, and (2) a peripheral belt of steepened 
dip on the east and south margins of the plateau extending down to the 
Balcones Fault. These features constitute a broad 8.E. pitching regional 
fold which might be called the Comanche platform of the Edwards platform, 

The author concludes that the regional structure of the Cretaceous on 
the plateau is controlled by the topography of the pre-Cretaceous floor and 
by the down-warping of the east and south margins into the Balcones fault 
zone. G, 8. 8. 


891. Gronocy anp Coat, Om anp Gas Resources or THe New Ken. 
SINGTON QUADRANGLE, PenNsyLvantA. G. B. Richardson. U.S. Geol. 
Surv. Bull., 829, 1932, p. 97. 


This area lies in Western Pennsylvania immediately north of Pittsburgh, 
and is situated in the north-central part of the Pittsburgh-Huntington 
Basin synclinorium. 

The 700 ft. of outcropping Pennsylvanian rocks belong to the Upper 
Allegheny, the overlying Conemaugh and a few feet of the Monongahela 
formations. These rocks are gently folded, the steepest dips being less than 
200 ft. per mile. 

The main coal is the Upper Freeport at the top of the Allegheny formation, 
the thickness of which is variable and averages 7 ft. This coal has been 
extensively mined since 1900. 

Lying in the east-central part of the northern Appalachian oil and gas 
region, the area was drilled up prior to 1900, and the present daily production 
per well is only a fraction of a barrel. Oil and gas are found in lenticular 
sands, with a maximum thickness of 100 ft., interbedded with shale of lower 
Carboniferous and Upper Devonian age. These sands lie between 1200 
and 2600 ft. below the Upper Freeport coal. Structure as well as lenticularity 
plays an important part in oil accumulation, and the relation of the oil to 
water, which occurs only in the upper sands, is normal. Where water is 
absent oil may be found in synclinal areas. 

All sands down to the Fifth have been thoroughly tested, but the irregular 
distribution of the oil may yet result in the discovery of small productive 
areas. Sands below the Fifth which are productive elsewhere provide 4 
potential reserve, and the Speechley and Bradford sands, 800 and 1400 it. 
respectively below the Fifth, are being tested. Deeper sands also productive 
in the Appalachian region include the Oriskany, the Tuscarora and the 
Trenton limestone, the latter probably lying about 10,000 ft. below the Upper 
Freeport coal in this area. C. E. H. 


Geophysics. 


892. THeorY AND EXPERIMENTS CONCERNING A NEw CoMPENSATED Mac- 
NETOMETER System. C. H. Heiland and W. E. Push, A.JI.M.E. Tech. 
Publ. No. 483. 

The new compensated magnetic system for the vertical intensity magneto- 
meter of Askania type is made of cobalt steel magnets fixed to a light cobalt 
steel frame as against the tungsten magnets fixed to an aluminium cube used 
before. The comparatively great magnetic moment of the cobalt steel reduces 
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the temperature co-officient of the magnetic moment. By using the same 
metal for the whole system, differential tensions between different metals are 
eliminated which have caused occasional abrupt changes in the temperature 
coefficient of the older magnetic systems. Two spindles are screwed tightly 
to the steel frame. The spindle on the north-pole side is made of aluminium, 
which by a rising temperature expands, throwing the mass attached to it 
farther out from the knife edge, and thus compensating the loss of the 
magnetic moment due to the rising temperature. The spindle on the south- 
pole side is made of invar steel and carries the screw used for latitude adjust - 
ment. The temperature coefficient of the new compensated system varies, 
depending on the : (a) scale value ; (6) magnetic latitude ; (c) deflection of 
the system—.e., the part of the scale read. oO. W. 


993. TruTH aBoutT THE Maoneromerer. W. B. Barret. Oil Weekly, 
1.8.32, 66 (7), 27-30. 

Much of the early geophysical work in the U.S.A. was conducted by indi- 
viduals and companies who did not possess scientific training or experience, 
followed by many inopportunate ventures ending in disappointment. The 
magnetometer was the one most severely criticised. The number of mag- 
netometers used by the oil companies was 600 in the year 1929, representing 
a total investment of more than a quarter of a million dollars. The early 
studies of selected granite ridges and igneous intrusives by means of the 
vertical intensity variometers showed that these features were defined by 
magnetic “ highs.” From this it was concluded that the high value of vertical 
magnetic intensity would reflect a corresponding area of relatively high sub- 
surface relief. This was followed by the wholesale leasing and drilling of the 
now despised magnetic “highs.” The fallacy was caused by not distin- 
guishing between the magnetic phenomena related to sedimentary structures 
and igneous bodies. 

A buried intrusive may be considered as the case of an isolated magnetic 
pole; whereas with sedimentary structures the anomalies should be con- 
sidered as caused by surface layers of magnetism induced by the terrestrial 
field at the boundary of formations of different magnetic susceptibility. The 
effects of the surface topography and the changes in the elevation of the 
stations, as well as the magnetic character of the exposed surface material, 
are of vital importance in sedimentary studies. oO. W. 


894. Reriecrion Mernops rn Seismic Prosrecrine. H. M. Rutherford. 
A.I.M.E. Tech. Publ. No. 486, 1332, Pp. 22. 


The reflection method has been in continuous use in the Mid-Continent of 
the U.S.A. since 1926. Results were kept secret by the interested com- 
panies, but the discovery of several oilfields is attributed to the use of this 
method. By the use of the reflection method differences in the relief of 
25 to 50 ft. to the mile may be detected at a depth of 5000 ft. by using 
charges of 10 Ib of dynamite only. When an elastic wave travelling through 
a stratum is incident to another stratum of different elasticity, part of the 
energy is refracted and part is reflected. For angles greater than the critical 
angle all of the energy is reflected. Since most reflection work is done at 
angles much smaller than the critical angle, the reflected waves may be 
expected to carry only small amounts of energy. The difficulty is to recognise 
the faint indications of reflections in the recorded seismograms. When the 
shot length is small the surface waves, as well as various refracted waves, 
arrive before and tend to obscure the reflection. As the frequency of the 
surface waves is in many cases lower than the frequency of the reflected 
waves, advantage can be taken of this by using instruments with variable 
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self-period and tuned to the frequency of the reflected waves with no appre. 
ciable magnification of the surface waves. Additional information in regard 
to the identification of a reflected phase on the seismogram may be obtained 
by placing seismographs in groups—say, 500 ft. apart—at a distance of 
5000 ft. from the shot point. In this way there will be very little difference 
in path between the reflected waves; other types of waves, however—espe. 
cially the surface wave—will show large changes in comparison with the 
reflection times. 

For the computation of reliable depths, calculations should refer to the 
bottom of the zone of surface material, which has a very low velocity, the 
so-called “ weathering" zone. To reduce to mean datum, the elevation at the 
midpoint between recorder and shot point is taken, minus the > value 
of surface correction zone between these two pointe. i 


895. New Inrecrator ror CoMPUTING THE GRAVITATIONAL ErFrects. 
F. Kaselitz. Z. fiir Geophysik, No. 3/4, 1932, 191-196. 

The integrator makes possible the mechanical computation of gravity 
gradients and components of the gravity force due to two or three dimen. 
sional masses of different cross-section. The accuracy of the instrument is 
about 5%; the time saved through its use as against ordinary oe, 
procedure is 20-50%. 


896. Some Remarks aBout THE Possipitrry or Locatinc Goop or Bap 
Conpuctine Boptes in THE Earts BY Means or Geo-Evecrric Mernops 
usinc ALTERNATING CURRENT. R. Ambronn. Z. fiir Geophysik, 
No. 2/3, 1927, 68-71. 

In practical geo-electric prospecting only strata of less than 
400.000 Ohm/cm specific resistivity have a fair chance of being located 
at some depth from the surface. The ratio of the conductivity of the sur- 
rounding medium and of the searched strata must be 1,000 minimum. At 
the depth dealt with in oilfield problems, only the salt water horizons have 
sufficiently low resistivity to cause a detectable change in the distribution of 
the electric flow. The direct location of oil-bearing strata in dry or nearly 
dry bedrock is not possible. oO. W. 


Field Technology. 


897. Use or Srzectat Or as Dritiine Fiviw. L.G. E. Bignell. Oil & Gas.J. 
7.7.32, 31 (7), 14. 


When drilling-in wells salt water and mud-laden fluid have been used in the 
easing in order to prevent undue escape of gas, with consequent lowering of 
rock pressure and the necessity for pumping the well in order to obtain pro- 
duction of oil. These methods sometimes caused other difficulties—e.g., the 
salt water has later reappeared with the oil produced, and the mud fluid 
tended to separate, leaving a cake of mud on the face of the hole. Crude oil 
has also been used but, due to gas absorption, the column may be lightened 
to such an extent that the well might come in out of control. A special oil 
has, therefore, been developed in Oklahoma for this purpose. It is charac- 
terised by an A.P.I. grav. of 28°, fl. pt. 242/250° F., and shows no change in 
gravity after gas has been bubbled through it for several hours. It was 
therefore assumed that the oil did not absorb gas. A test was made during 
the drilling in of Phillips Petroleum Co.’s No. 1 Gates Well, provision being 











made fi 
tion of 
6,490 fi 
was 2,4 
quite 5 
fire ha: 
penetré 
the cru 
an &pF 
dilutio! 











ABSTRACTS. 339 a 


made for sufficient fresh oil to be available in order to permit proper separa- 
tion of returned oil before re-use in the well. The depth of the well was 
6,490 ft., so that the pressure exerted by the column of oil of grav. 28° A.P.I. 
was 2,475 lbs., or about 475 lbs. greater than the rock pressure. The test was 
quite successful. Advantages claimed for this method are: (1) reduction of 
fire hazard as compared with use of crude oil; (2) should some of the oil 
penetrate the formation no harm will be done when it is later recovered in 
the crude; (3) ready separation of sand from oil; (4) even when mixed with 
an appreciable amount of crude, the oil still did not absorb gas, so that 
dilution with crude initially produced will not impair ite efficiency. 
R. A. E. 
998. DispLacement Pumpmnc as Aprpiiep To Om Wetts. A. Millar. 
J1P.T., 1932, 18, 445-512. 


A report of an informative lecture (and ite discussion) on the production of 
oil from partially exhausted wells by the method of displacement pumping. 
G. R. N. 


Gas. 


899. Crackrne Natrurat Gas ror Carson Brack. Chem. Met. Eng., 1932, 
39, 381. 

Natural gas is cracked at 900°/1400° C. by the Thermatomic process to 
produce hydrogen and carbon black. The operation of this process is similar 
to that of a water gas set and is as follows. The furnace is a steel shell with 
spherical dome and water gas stack lid. It is lined with firebrick, protected 
by insulation, and filled with checker brick. Natural gas enters at the top 
and passes over the heated checker brick where it is cracked, leaving a carbon 
deposit. The hydrogen with carbon in suspension leaves the furnace at the 
bottom. After 5 mins., the natural gas is cut off and a blast of air and heating 
gas is passed through for a similar length of time. Ignition takes place and 
heats up the checker brick for the succeeding period on natural gas. The 
hydrogen stream enters a vertical chamber containing atomising water sprays 
and cooling takes place. The mixture of hydrogen carbon and steam then 

to the conventional type of cloth bag dust collector, where the carbon 
black separates. It is then transferred by an enclosed conveying system to 
the screening and packing departments. Two grades of carbon black, 
“ Thermax "’ and “ P-33,” are manufactured and used in rubber compounds 
where the requirement is flexibility rather than stiffness. G. R. N. 


900. Use or Lows in a Sart Sotution ror Removine HypRoGEN SULPHIDE 
rrom Natura Gas. H. P. Rue. U.S.B.M. Repts. Invest. 3178, June, 
1932. 

A method is described for the economic removal of hydrogen sulphide from 
wet natural gas by contacting with a solution of salt and lime. A 5 to 12% 
solution of common salt is made up and passed through a lime pick-up tank 
which contains an excess of lime in suspension. (The salt is used to increase 
the amount of lime which can be got into the solution.) The salt-lime solution 
is cooled in an aerating tower and pumped to the top of the contact tower 
over wooden slats against the rising stream of gas. The spent solution is re- 
generated by heating with steam to draw off the H,S, any sludge being drawn 
off and, if necessary, fresh salt and lime added. 

In a test on raw gas containing 6474 grains of H,S per 1000 cu. ft., the 
cost of chemicals to reduce this figure to 15 grains per 1000 cu. ft. was found 
to be $-0118 per 1000 cu. ft. Saving is effected in the cost of sweetening the 











340 a ABSTRACTS. 


gasoline extracted from treated natural gas. The probable course of the main 
and side reactions involved in the removal of H,S from the gas are described, 
In many parts of the country in which sour natural gas is produced it will 
probably be necessary, or at least desirable, to utilise natural oil-field waters 
for preparing the salt solutions. 

A flow sheet of the treating plant is given as well as a curve showing the 
solubility of lime in salt solution. Cc. L. G. 


901. Merrnop ror DETERMINING THE Most FAvouRABLE DESIGN oF (as 
Burners. J. H. Eiseman, E. R. Weaver and F. A. Smith. Bur. Stand. J, 
Res., 1932, 8, 669—709. 

The conditions limiting the satisfactory operation of a gas burner in its 
relation to the appliance are discussed in a general way, and it is shown that 
definite limits can be determined which indicate under what conditions flames 
flash back, blow from the ports of the burner, or become slightly luminous 
at the tips, representing incomplete combustion. 

The typical case of the top burner of a gas range burning carbureted water 
gas of 570 B.Th.U. has been investigated in more detail, and the effect of 
these limiting conditions on the design and adjustment of the appliance has 
been explored. The effect of changes in the distance between the utensil and 
burner has been examined for its reaction on the combustion of the gas, and 
the relationship of these factors with the efficiency of the burner and the 
rapidity with which heat is transferred has been considered. 

Since the gas pressure is liable to fluctuations and as air adjustments are not 
always accurately controlled, allowances have to be made to insure safe and 
efficient working of the apparatus under all normal conditions. 

An appendix describes the laboratory apparatus which has been developed 
for making the various adjustments necessary in carrying out tests on 
burners. Methods are also given for conducting the analyses of the gas and 
air mixtures supplied to the burner as well as analyses of the products of com- 
bustion removed from the apparatus. D. L. 8. 


902. Removal oF NAPHTHALENE AND GUM-FORMING CONSTITUENTS FROM 
Furst Gas. Koppers Co. E.P. 374,975, 23.6.32. Appl. 23.3.31. Conv. 
(U.S.) 22.7.30. 

Naphthalene and gum-forming constituents from fuel gas, which cause 
clogging of delivery pipes, may be removed by contacting the gas with a re- 
cireulated solvent countercurrently in a tower. The gas is then contacted 
in the upper section of the tower with a quantity of uncontaminated solvent 
in excess of that required for the removal of naphthalene. The fresh solvent 
is supplied to the gas at a rate of at least 200 gals. per million cu. ft. of gas, 
and represents at least 1% of the amount of recirculated solvent. W. H. T. 


903. U.S. Patents on Gas. K. Winkler. U.S.P. 1,863,212, 14.6.32. 


Production of liquid hydrocarbon by the pyrolysis of methane at 600° C. 
and 150 atm., in the presence of active silica. W. H. T. 


Motor Fuels. 


904. Fuets ror Inrernat-Compustion Enoines. M. Wolff & Co. E.P. 
376,286, 6.7.32. Appl. 6.3.31. Conv. (Germany), 6.11.30. 

A mixture of light oil fraction with alcohol is treated together with an 
oxygen carrier (nitro-benzole) or an oxygen transmitter (oil of turpentine) 
in admixture with small quantities of substances favouring the ignition 
(e.g., acetone saturated with acetylene), with ozone at 2-5 atm. pressure. 
W.H.T. 
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905. Non-Kyocxtnc Fuets anp Viscovs Ors From Pararrin Hypro- 
carsons. J. Y. Johnson, Assr. to I. G. Farbenind A.-G. E.P. 376,397, 
14.7.32. Appl., 20.4.31 

Low boiling non-knocking motor fuels containing aromatic hydrocarbons 
are formed by the dehydrogenation of gaseous paraffin hydrocarbons and 
subsequent condensation of the resulting products at 400°-650°C. The two 
steps are effected in separate vessels of which at least the parts coming into 
contact with the reacting substances are constructed of free elementary 
silicon. W. H. T. 
906. U.S. Parents on Moror Fue s. 

Pp. J. Carlisle and C. R. Harris. U.S.P. 1,862,003, 7.6.32. Treatment of 
distillates: with an alkali metal suspended in liquid hydrocarbon. Con- 
taminating by-products are removed from the metal by agitation with the 
suspending medium. 

W. F. Bleecker. U.S.P. 1,862,952, 14.6.32. Removal of corrosive sulphur 
compounds from petroleum by means of an oxidising gas. The latter is 
produced by the electrolysis of brine in the presence of the petroleum. 

G. H. Burruss. U.S.P. 1,863,967, 21.6.32. Agitation of the oil to be 
refined with an oxidised mixture of litharge with a suspension of lead sulphide 
in alkaline solution. 

G. B. Coubrough. U.S.P. 1,864,583, 28.6.32. Rectified vapour of light 
distillates is washed countercurrently with water for the removal of im- 
purities. 

J.D. Fields. U.S.P. 1,864,719, 28.6.32. Treatment of distillates in liquid 
phase and in the cold with alkali metal. Treated liquid is removed and 
impurities washed from the catalyst by means of a solvent. 

H. L. Pelzer. U.S.P. 1,865,206, 28.6.32. Cracked, distillate is treated 
with acid and redistilled. The acid tar is hydrolysed and the separated oil 
distilled. Finally, the two distillates are blended and mixed with straight 
run spirit. W. H. T. 

See also Abstracts Nos. 960, 965. 


Kerosine. 


907. Burntna or Perroteum. F. Michotte. Mat. Grasses, 1932, 288, 
9483-5. 

An elementary article describing (1) the different methods of burning 
petroleum products : (a) lamps ; (b) wick fed stoves; (c) wickless stoves. A 
description of each type is given, with the dangers attending their use. 
(2) Utilisation of petroleum products for the production of power: (a) petrol 
motors; (b) kerosine engines; (c) heavy oil engines. (3) The heating of 
boilers by petroleum products. 8. T. M. 
908. Rermvmne or Kerostne. W. Grote and E. Hundsdérfer. Petr. Z., 

13.7.32, 28, 9-14. 

This is a discussion of the work described by Danaila and Stoenescu (cf. 
Abstr. 583), in which they maintain that a burning oil possesses a greater 
illuminating power the greater the quantity of aromatic hydrocarbons in 
the kerosine up to a certain optimum quantity (40%). They say also that 
only by extracting the olefin hydrocarbons and asphaltic substances do the 
products improve in illuminating power. 
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The authors consider Danaila’s Louchaire lamp and his synthetic lamp oils 
to be unsatisfactory, end were unable to confirm his results. They carried 
out experiments on Rumanian kerosine, and determined the candle power 
using a 14in. Cosmos burner and maximum flame height after } hr., | hr., 
2 hrs., 3 hrs., 4 hrs. and 5 hrs., burning of the neat kerosine and of the same 
kerosine after treatment with increasing quantities of sulphur dioxide at 
70°C. The tests were repeated, using a Louchaire lamp with a low flame 
height. They also elaborated a smoke test. This is carried out by observing 
the condition of the lamp chimney and a moveable disc when the lamp is 
left to burn for 8 hrs. under a tripod with the solid moveable disc or plate 
placed on the top. The flame height used was 2mm. The chimney glasses 
and the plates were smoked much more with acid treated than with SO,,. 

treated distillates. It was concluded that the property of a kerosine to bura 
free from smoking and with a pleasant odour was just as important as the 
illuminating power. W. 8. E. C. 


ABSTRACTS, 


909. Hyprocarson Vapour Burners. F. C. Tilley. E.P. 375,977, 
7.7.32. Appl. 9.6.31. 

The patent deals with vapour lamps of the type in which the liquid hydro- 
carbon is supplied under pressure to and vaporised in a tube before passing 
to a Bunsen burner. The top of the tube is fitted with a series of cones one 
above the other, each having a perforation at the apex. These cones form a 
guide for the needle, which is attached for the purpose of eee the nipple 
orifice in the end of the tube. a = 


Lubricants and Wax. 


910. Prorerry or Orroess. H. B. Batchelor. Petr. Eng., June 1932, 3 
(10), 33. 

In considering the friction of lubricated surfaces both static and fluid 
friction come into play. The two theories of the cause of static friction—viz., 
irregularities of the surfaces and molecular attraction, are discussed. It is 
considered that both theories are operative, but that the greater proportion 
of total friction is caused by surface irregularities. Fluid friction in shafts 
and rotating journals and bearings is governed by speed of rotation and con- 
dition of lubricant and bearing. . At slow speeds, heavy loads, or in starting 
and stopping, the fluid film becomes ruptured and the property of “ oiliness,” 
or power of the oil to reduce friction when there is metal-to-metal contact 
has to be considered. The lubricant must have the power to spread over the 
surface and form an adsorbed film. The manner in which this adsorbed film 
operates to prevent direct metallic contact is described. The most tenacious 
adsorbed film is formed by unsaturates or by chemical compounds of a polar 
nature. The adsorption phenomenon is discussed and illustrated. Sub- 
stances that are more readily adsorbed possess the greatest amount of physical- 
chemical energy. Adsorbent power of substances in the same series increases 
with their mol. wts. Fatty acids are more effective in increasing “‘ oiliness *’ 
than their derivatives, and the addition of about 0-7% of the acid to an oil 
will reduce the co-efficient of friction approximately to that of the acid 
itself. Tests carried out by the author on the Herschel oiliness machine, 
using mineral oil, show that the coefficient of friction is smaller for steel than 
for brass. Other tests have been carried out in order to determine the effect 
of asphaltenes. The base oil used was a highly refined mineral oil free from 
any properties that would affect oiliness during the tests. The results 
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show that the addition of small percentages of asphaltenes (up to 1%) decreases 
the property of oiliness to a small degree; the increase in coefficient of 
friction is similar for both brass and steel surfaces. In view of the relatively 
small differences in the asphaltene contents of standard commercial lubricants 
the effect of asphaltenes can be neglected commercially. Hints on the opera- 
tion of the Herschel machine are given. R. A. E. 


gil. Oxrve Om. as Lusricant vor Avtomosites. M. Boucher. Olii. Min. 
1932, 12, 1065-106. 

In conjunction with Champsaur, tests were made on the merits of olive oil 
asalubricant. Owing to the presence of the carboxy! groups, the unsaturated 
character and the small amount of free oleic acid, it is considered that this oil 
is the most “ oily ” of fatty oils. It has a high flash-point, a flat viscosity /tem- 
perature curve, and, owing to the presence of oxygen, the amount of carbon 
formed on combustion is low. 

Champsaur suggested that the maximum permissible acidity should be 4%, 
and the setting point about +5° C, both of which points can be readily 
satisfied. Comparative tests were made with mineral and olive oils on an 
8 h.p. Renault car, and it is claimed that the olive oil gave increased power, 
the engine ran cooler, no hard déposite were formed—any deposit being 
readily removed with a rag. The effect of this new outlet for olive oil upon 
the industry in Italy is discussed ; the main difficulty would appear to be the 
question of cost. Cc. C. 


912. Cuanexs tiv Mroverat anp Exvecrricat Prorerties oF A MINERAL 
InsuLATING Om. Heatep rs Contract wirn Arm. H.H. Race. J. Phys. 
Chem., 1932, 36, 1928. 


It is shown that whereas oxidation causes a marked increase of spreading 
power on water, the corresponding increases in acidity are quite small. The 
measured spreading of one sample was 22 times greater than the value calcu- 
lated from the acid number, this indicating that the major proportion of the 
non-volatile products containing polar groups could not be detected by the 
acid number test. This result may vary considerably with the type of oil 
used and emphasises the value of the oil-spreading measurement. Oxidation 
increases the high-frequency dielectric losses, but does not change the fre- 
quency at which the maximum loss in each sample occurs. According to 
Debye’s theory, oxidation increases the number of polar particles per unit 
volurne but does not change their size. The average radius of an oxidised oil 
molecule, calculated from electrical measurements, is considerably smaller 
than expected, this supporting the statement that the whole molecule does not 
orient, but that the polar group moves with respect to the rest of the molecule. 
The measurements thus indicate only the effective size of the portion of the 
molecule which contributes to the polar movement. The observed changes 
in dielectric constant can be predicted from the observed changes in loss factor 
by using Debye’s theory. The increases in spreading on water and in high 
frequency losses are found to be proportional. When plotted, this linear 
relation does not pass through the origin, and if extrapolated back to zero 
spreading area a loss factor of -02 remains to be accounted for by some other 
mechanism than Debye’s theory. The ultramicroscopic particle counts 
were quite erratic and showed no correlation with the rest of the measurements. 
Viscosity measurements varied slightly, but no correlation was found with 
results of other experiments, the differences being within experimental error. 
Differences (circa 0-1%) were observed in the refractive index, indicating a 
tendency towards a higher value with greater oxidation or erratic differences 
of this order between samples. W. H. T. 
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913. Recovery or Usep Or. sy THe Koracu-Ranpaccio Process. (iorp, 
Chim. Ind. Appl., 1932, 14, 228-236. 


The importance of recovery of used oils in countries having no natural 
resources is discussed. An outline is given of various methods both physica] 
and chemical which have been suggested, and a bibliography is included of 
patents and proposals relating to this problem. This is divided into the 
following sections according to the use of (1) physical processes ; (2) alkaline 
reagents ; (3) sulphuric acid ; (4) various salts; (5) resins and resinates. 

The authors consider Salge’s Process—a combination of acid, soda and 
earth treatment—to be the most satisfactory of these, but the formation of 
stable emulsions presents considerable difficulty. 

The characteristics of normal used oils are outlined. Oxidation is accele. 
rated in the presence of metals, unsaturated bodies being readily oxidised 
giving rise to asphaltic compounds. 

A diagram is given of a semi-industrial plant used by the authors. The 
method consists in separating the non-emulsified water, heating to 230—260° C., 
and introducing steam to remove residual water and light hydrocarbons. The 
residue is then transferred to a vessel in which it is treated with zinc chloride, 
which polymerises any unsaturated compounds. Finally it is treated with 
earth at 150° C., and then filtered. Special heating arrangements are made in 
the still to avoid priming. Operation costs (in Italy) are given. 

The earth/oil residue ¢an be used as fuel, the ash being almost as effective 
as the original earth for decolorising, etc. The mixture of zinc chloride and 
polymerised material is used as a disinfectant and for treating timber. 

Comparative figures are given for used and recovered oils from automobiles, 
Diesel engines and transformers, for all of which this process is applicable. 


914. Errecr or Etecrric Current on VEGETABLE Ons. Vorrotrs. 
E. A. Ullan. Olii Min., 1932, 12, 97-98. 

By the action of a high-tension electric discharge on oils, both vegetable 
and mineral, a product of high viscosity, but unaltered as regards setting 
point, acidity, etc., is obtained. Voltols from mineral oils are generally used, 
some vegetable oil often being mixed with the former. It is suggested that 
inferior olive oil from husks could be used as, generally speaking, vegetable 
oils cannot compete as regards initial cost with mineral oil. 

Theories which have been advanced to explain the phenomenon from time 
to time are briefly outlined, with corresponding references to the literature. 

C. C. 


915. Founpamentats or Avtromotirve Luprication. H. C. Dickinson 
and O. C. Bridgeman. J.S.A.EZ., 1932, $1, 278. 


The authors discuss journal bearings and ball and roller bearings (load- 
carrying devices) and gears (positive power transmission systems) from the 
viewpoint of available information on the relations between the independent 
variables—lubricant characteristics, operating conditions and design factor 
—and a performance factor as the dependent variable. 

The treatment of journal bearings is mostly mathematical and is based 
on information obtained at the Bureau of Standards during the last few 
years, attention being confined entirely to the régime of thick-film lubrica- 
tion. Several equations involving the ZN/P factor are deduced, and their 
validity is proved by utilising the experimental results of McKee (Trans. 
AS.M.E., A.P.M., §1-15, 1929, p. 161). 
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A general equation relating the coefficient of friction and ZN/P is formu- 
lated to include the effects of end-leakage and eccentricity, and it is further 
expanded to account for the ratio of clearance to diameter, thus :— 

f =a + K [((ZN/P) (D/C)] 
where f = coefficient of friction, Z = absolute viscosity, N = speed in 
rp.m., P = load per unit of projected area, a = a constant covering the 
effects of end-leakage and eccentricity, K = a dimensional constant. 

Since McKee has shown that the relation between f and ZN/P is independent 
of the other important variable L/D (ratio of length to diameter of a bearing) 
between values of 0-75 and 2-8, this equation is offered as applicable to 
journal bearings in general, the L/D of which are greater than 0-75 and which 
operate in the régime of thick-film lubrication. 

In addition, the equation :— 

H = PN [a + K (ZN/P) (D/C)) 7 LD* 


is deduced for the purpose of evaluating the power (H) dissipated in the 
bearing, when the values of ZN/P are not too close to the minimum point 
on the f ZN/P curve. 

From these equations and by the use of assumed values for some of the 
bearing dimensions, the authors arrive at the conclusion that over a large 
part of the operating range the power dissipated in a journal bearing is 
given by a composite relation involving both ZN/P and PV. Which of these 
two terms is of greater importance in determining H under any given set 
of conditions is. dependent upon the value of ZN/P. Values are given of 
the maximum allowable bearing temperatures for certain values of P, N, 





ZN/P when two oils (S.A.E. 30 and 50) are employed for lubrication. 

Then follows mathematical discussion which leads to the conclusion that 
the heat generated is removed from the oil film to the metallic parts of a 
bearing at a very rapid rate, and hence the main problem in cooling a bearing 
is to remove heat from the metallic parts rather than from the oil-film. The 
suggestion is proffered that an answer to the cooling problem is the use of 
an oil cooler and a system which will provide, in addition to lubrication, an 
effective heat-transfer from the metal parts to cooled oil. This would permit 
the designing of bearings for operating at higher and safer values of ZN/P. 

In reference to properly designed ball and roller bearings, the authors 
state that the main consideration appears to be the length of time the steel 
will resist fatigue failures. Use of high-tensile steel and special heat treat- 
ment have resulted in long bearing life. 

With gears, on the other hand, the matter of wear and seizure is of the 
utmost importance, friction being of little interest,except in so far as it gives 
an indication of operating temperatures at the gear teeth. Special extreme- 
pressure lubricants are necessary in many cases to prevent rapid scoring, 
which soon leads to seizure. C. I. K. 


916. Om Purtryine Puantr. J. A. Pickard and W. Mitchell. E.P. 375,383, 
23.6.32. Appl., 23.3.31. 


This is a process for the purification of transformer or switch oil in which 
the impure oil is first mixed with an adsorptive filtering material and allowed 
to remain in contact sufficiently long for adsorption of impurities to take 
place. The mixture is then passed through an edge filter in which the reten- 
tion of the suspended matter and impurities takes place between the surfaces 
or at the edges of a pile of discs forming the filter. W. H. T. 
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917. Creantnec Surraces Coatrep wira Lvusricatinc Om Stvupog, 
A. Duckham & Co. and 8. E. Bowrey. E.P. 375,724, 30.6.32. Appi, 
21.1.32. 


Surfaces (e.g., oil coolers in forced lubrication systems) coated with |ubri- 
cating oil sludge are cleaned by treatment with phenol, cresol or other phenols 
(e.g., commercial carbolic acid) in the form of a 25%, solution in a suitable 
solvent. W. H. T. 


918. Insutatine Ons. Siemens-Schuckertwerke A.-G. E.P. 375,796, 
27.6.32. Appl., 25.3.31. Conv. (Ger.), 26.3.30. 


Electric conductors are immersed in an insulating oil of the following 
physical properties : refractive index for sodium light at 20°C. 1-460-1-510, 
mean molecular weight 180-320, and solidifying point below —20°C. 
The refractive indices of the individual fractions should not be lower than 
1-460, or the molecular weights lower than 180. W. H. T. 


919. Perrot anp Warer-Resistinc Greases. Shell-Mex, Ltd., and 
D. A. Yonge. E.P. 376,310, 8.7.32. Appl., 8.4.31. 
A petrol and water-resisting grease is obtained by heating at 150°C. a 
mixture of 60% by wt. of castor oil, 20% by wt. of aluminium stearate 
and 20% by wt. of aluminium ricinoleate. W. H. T. 


920. U.S. Parents on Lusricatine Om. 


H. H. Moreton. U.S.P. 1,861,711, 7.6.32. A material for neutralising 
acid treated oil. It comprises powdered non-absorbent silica, the particles 
of which are coated with caustic soda. 

V. Voorhees. U.S.P. 1,862,874, 14.6.32. Oil to be dewaxed is mixed 
with a solvent, the mixture cooled by vaporisation of the solvent, and the 
precipitated wax removed. 

R. Cross. U.8.P. 1,865,235, 28.6.32. Treatment of oil countercurrently 
with liquid alkali metal. Wa may 2 

See also Abstract No. 961. 


Fuel Oil. 


921. Iewrrton Quarry or Dresex Fuvets as Expressep in CENTENE 
Numepers. G. D. Boerlage and J. J. Broeze. J.S.A.E., 1932, 31, 283-293. 
Three phases of combustion are discussed, and it is pointed out that in 
phase 1, the delay period, especially when long, and with engines with high 
turbulence, perceptible pressure rises do occur, during which a high per- 
centage of the total heat is sometimes developed. Ricardo has suggested that 
combustion in phase 2 originates from a nucleus, and has shown that it can be 
controlled by turbulence. 

The delay period governs ignition and roughness, also that kind of incom- 
plete combustion related to blue smoke, offensive acrid exhaust gases, and in 
some cases of obstinate piston gumming. 

The physical characteristics of a fuel such as viscosity, surface tension and 
specific gravity with relation to the preparation of a fuel for ignition, may be 

within limits. Greater importance is given to chemical charac- 
teristics which determine the “ reactivity " of the fuel, the latter being related 
to its thermal stability. 

The 20 h.p. Thomassen Delft engine used for these tests is described. 
Engine variables were introduced to influence fuel behaviour such as (a) fuel 
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temperature, which made practically no difference; (b) air temperature, 
which had a marked effect—curves illustrate this point; (c) air pressure, 
carried out by throttling or supercharging—smooth fuels became rough with 
throttling and rough fuels became smooth with supercharging. Diagrams 
obtained by means of a pencil indicator are given showing roughness as a 
function of throttling. 

An optical indicator used to obtain more accurate diagrams of the effect 
of throttling is described. Examples show that the beginning of ignition, 
when throttling, follows a steady curve of hyperbolic character, called a 

“delay curve.” These curves are regular in shape for different fuels. A 
steady relation exists between delay and roughness under constant-injection 
conditions. For subsequent work, delay measurements only were made, 
and the pencil indicator was again employed, as it was found to be quite 
reliable for drawing in the delay line, since faulty indication only began after 
the commencement of the rapid pressure rise. 

From these diagrams a delay curve is drawn, and the delay determined by 
intersection with a constant-pressure line. An example shows that, assuming 
the delay curves are hyperbole, measuring the difference in delay between 
two pressures 2p and p gives the same result as measuring the delay at pressure 
p. This rule has some exceptions. 

Ignition data are based on reference fuels Cetene C,,H,, and q-methyl 
naphthalene, as the former ignites readily in a normal engine ; the latter not 
at all. (Originally, mesitylene was used, but this has been replaced by 
a-methyl naphthalene (J.S.A.Z., 1932, $1, 338).] Fuels are tested by 
measuring the difference in delay at two pressures, 15 and 30 atm., and 
expressing the result in terms of the reference fuels as cetene numbers. The 
behaviour of different fuels in different engines is discussed, with curves. A 
study is being made of the behaviour of the Diesel C.F.R. engine, to which 
has been added an inertia-lag meter (a diagram of which is shown). 

It is shown that the molecular structure of a fuel is the deciding factor as to 
its ignition quality; fuels which crack readily have the higher, and fuels 
thermally more stable having the lower ignition quality. 

A curve is given correlating the cetene numbers of a series of widely differing 
fuels, and the initial cracking velocity obtained from short-time cracking 
tests at 625° C; the initial cracking velocity is expressed as the number of 
new molecules formed, indicating the number of bond ruptures. It is sug- 
gested that ignition is the result of a reaction whereby oxygen combines with 
the free radicles formed by cracking of fuel molecules, also that just before its 
rupture the hydrocarbon molecule is abnormally sensitive to oxygen. Cetene 
numbers can be interpolated from the cetene numbers of the components. A 
curve is given where cetene numbers are plotted against spontaneous ignition 
temperatures, but these characteristics cannot be correlated. 

The molecular structure with regard to thermal stability is discussed, indi- 
cating that the more compactly a molecule is built up the higher will be the 
thermal stability—i.e., the lower the ignition quality. This point is illus- 
trated by reference to tetra-iso-butylene and cetene, the difference in this case 
showing that the hydrogen content does not influence the ease of ignition. 

It is suggested that part of a fuel, on ignition, rapidly attains a temperature 
high enough to initiate cracking, producing a nuclear flame, which accelerates 
the ignition of the rest of the fuel. 

The effect of using a variable-gap injector on a Werkspoor engine is illus- 
trated by curves. With a gas oil and heavy fuel short and long delays were 
obtained respectively, but by adjusting the gap injector the delay of the fuel 
oil was brought back to that of the gas oil, indicating the importance of the 
speed of injection. 
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Hot bulb engines are discussed and the effect of a fuel remnant deposited 
in a niche is mentioned. The effect of carbonised nozzles is not clearly under. 
stood, but the performance of the engine is affected by deflection of the spray 
and incorrect mixing. 

The difference between the combustion-chamber requirements of gasoline 
and Diesel engines is discussed. W. A. W. 
922. APPARATUS FOR THE ComBUSTION OF Mazout (FuEL Om Burners). 

A. Minne. Rev. Comb. Ligq., 1932, 10, 95, 157-174. 

A review is given of the growth of the use of fuel oil in France and the 
various types of burners in use in France described. The following points 
are dealt with in the article:—(1) Burners; (2) Feed Apparatus; (3) 
Automatic Control Appliances; (4) Automatic Ignition Appliances; (5) 
Safety Appliances; (6) Principal domestic and industrial applications, 
After describing the principle of the fuel oil burners, the author classifies them 
into: (1) Vaporisers, (a) by distillation, (6) by calefaction; (2) steam 
atomisers; (3) compressed air atomisers; (4) mechanical atomisers by 
pressure ; (5) mechanical atomisers by emulsion (frothing); (6) mechanical 
atomisers by centrifugal dispersion ; and describes a number of burners. 

The author concludes with the statement that fuel oil has not, up to the 
present, been used in all the industries where it would be of definite advantage, 
and gives a list of industries which would benefit from the use of fuel oil. 

M. M. L. 
923. Sponranrous IcniT1Ion TEMPERATURES OF Fuets. I. P. T. Symposium. 
J IP.T., 1932, 18, 105, 534-594. 

Methods and apparatus for the determination of the 8.1.T. of fuels are fully 
described and discussed. The results of investigations on the relation of this 
property to engine performance are also given. G. R. N. 


924. Furr Om. A. V. Rutzebeck. E.P. 375,525, 30.6.32, 6.6.31. 

The fuel is for use in fuel injection combustion engines, especially those of 
low compression, and consists of medium heavy and/or heavy hydrocarbon 
oil mixed with 2-10% of dehydrated alcohol. The latter is stated to facilitate 
vaporisation of the fuel oil. Wem Be 


925. Liqump Fver Burner. P. R. Esplin and A. L. Firman. E.P. 375,847, 
30.6.32. Appl., 30.3.31. 

The burner comprises essentially an inner and an outer pipe, their inner 
ends being attached to a common member provided with inlet orifices. The 
valve for regulating the emission of fuel from the inner pipe comprises a 
spindle extending through the union member and operated from the exterior 
thereof. The outer tube is fitted with an adjustable nozzle, and at the rear 
end projects into a casing to which low-pressure air is admitted. W. H. T. 


926. Liqum Fvert Burners. G. E. W. Dawson. E.P. 375,864, 4.7.32. 
Appl., 2.4.31. 

Supplementary air inlets are provided in the burner in the wall opposite 
to that through which fuel is admitted in order to deflect the fuel away from 
the wall. There are at least two rows of these air inlets transverse to the air 
stream, which are staggered in relation to one another round the burner. These 
inlets cause the air to sweep round the annular air duct, the latter being fitted 
with a series of projections on the wall through which fuel is admitted. The 
projections extend into the air stream, and are arranged one behind the other 
in the direction of air flow in the main duct. , me mm A 


See also Abstract No. 965. 
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Asphalts and Fluxes. 


927. AspHauT PropiemMs ARE CLARIFIED BY ResEARCH AND EXPERIENCE 
IN THE Frecp. C. M. Baskin. Oil & Gas. J., 14.7.32, 31 (8), 36 


A summary is presented of the views of various investigators on the com- 
position of petroleum and natural asphalts, their classification and the signifi- 
cance of various tests generally employed. Prof. J. Marcuson considers 
asphalt as being composed of the following constituents :— 

(1) Oily Constituents.—These are hydrocarbons, generally containing small 
percentages of sulphur and oxygen, and appear as viscous oils, usually fluores- 
cent, with a specific gravity below 1. 

(2) Asphaltic Resins.—These are intermediate products of transformation 
of oily constituents into resins, and are solid with softening points below 
200° F. Their colour varies from reddish brown to dark brown, and they are 
soluble in precipitation naphtha but, unlike the heavy oils, only partly soluble 
in acetone. When absorbed on clay, they become insoluble in paraffin naphtha. 

(3) Asphaltenes.—These are formed from asphaltic resins by further action 
of oxygen or sulphur under the influence of heat. They appear as a dark to 
black powder with a s.g. above }, and, on heating, swell, but do not melt. They 
form addition products, as do the asphaltic resins, with H, SO, and are reactive 
with many reagents. They appear to be more or less saturated polycyclic 
compounds containing sulphur or oxygen in the form of bridge linkage. 

(4) Carbenes and Carboids are probably polymerisation products of 
asphaltenes. 

(5) Asphaltic Acids and Anhydrides appear in certain natural asphalts in 
quantities up to 12%, but rarely show more than traces in petroleum asphalts. 
They have a brown-black colour, and form resinous masses. On heating, they 
are converted to unsaponifiable substances. 

It is emphasised that the various constituents have very different properties 
in asphalts of different origins. Recent work has shown that mutual solubility 
of these constituents plays an important part in the stability of the asphalt. 
Thus Panuco asphaltenes are soluble in their corresponding oily constituents 
to a certain concentration. The presence of resins insures the mutual solu- 
bility of oils and asphaltenes. The fallacy of rigidly sub-dividing petroleum 
into asphalt and paraffin base is discussed, and the varying yields of asphalt 
from so-called “ asphaltic base " crudes tabulated. Predominantly “ paraffin 
base’ crudes can be processed to yield typically asphaltic residues, the 
paraffinic portions being distilled off. A table is given of the constituents 
and properties of asphalte distilled from various crudes, in comparison with 
oxidised asphalts from the same sources, and it is emphasised that the asphal- 
tene content, which can be varied according to whether distilling or oxidation 
is being considered, gives no indication as to whether the residue is more or less 
asphaltic. Natural asphalt varies chemically and physically far more than 
petroleum asphalt. Thus, the Alberta sands contain a bitumen almost liquid 
at ordinary temperatures which appears to have undergone little change other 
than the loss of light fractions, while Gilsonite and Grahamite are quite 

different from petroleum asphalts and appear to be the products of actual 
reaction and conversion. The presence of large quantities of asphaltenes, 
resins and asphaltic acids indicates that the native bitumen has undergone 
chemical and structural changes rather than concentration by distillation. 
The composition of Trinidad Gilsonite, Grahamite and Alberta sands bitumens 
is quoted. The method of estimating the value of raw materials for the pro- 
duction of asphalt is discussed, with particular application to the adjustment 
2E 








350 a ABSTRACTS. 


of the process to the composition of the asphalt and the development of the 
modern type of asphalt plant outlined. Vacuum distillation is rapidly super. 
seding steam reduction, and is frequently followed by oxidation yielding 
asphalts of lower susceptibility factors than steam-refined asphalts, particu. 
larly for asphalts which have only a limited scope by straight distillation, 
Oxidation of a Californian crude to a high soft. pt. and fluxing back gives 
asphalts comparing very favourably with those prepared by straight dis. 
tillation from other crudes. 

Asphalts produced from cracking still residues are more tar-like than 
straight asphalts, having higher sp. gr. and susceptibilities and lower vis. 
cosities and higher asphaltene contents. For low-cost roads, cracked asphalts 
are stated to be superior to tar or straight asphalts in penetration, degree of 
wetting and « titi 

The value of the usual tests stipulated in specifications is strongly criticised. 
It has never been shown that failure of paving or roofing has been due to the 
presence or absence of any fixed quantity of asphaltenes, petrolenes, fixed 
carbon, paraffin scale, carbenes, etc. 

Paraffin scale is often formed under the conditions of the wax test, and may 
not be originally present in the asphalt. The conditions of the ductility test 
bear no relation to practical requirements when a thin film of asphalt is 
called upon to withstand distortion, etc. 

A more definite correlation of tests with practical requirements appears 
to be called for, with particular regard to tests for the weathering of asphalts. 
Generally weathering is improved by reducing susceptibility by oxidation 
and by presence of fillers. An outline is given of the various problems which 
appear to call for thorough investigation. Cc. L. G, 


928. Roap Or Specrrications AnD Rerimytnc Mareriars. F. R. Staley. 
Petr. Eng., June 1932, 3 (10), 35. 

Extensive experimental work on the application of oil to roads has been 
carried on during the past year by the U.S. Bureau of Public Roads and 
State highway departments in conjunction with petroleum refiners. Excellent 
results have been obtained at low cost on roads which are not subjected to 
very heavy traffic. Oiled roads are very satisfactory for secondary highway 
systems, and it is thought that a large potential market is available for road 
oils. Road oils are prepared from mixed-base or asphalt-base crudes and 
from cracking still residuum. The 2-stage v tmospheric still is the 
most modern unit for preparing road oils from crudes. A vacuum flash 
system has been developed for the preparation of these oils from cracked 
residuum. The hot residuum is flashed in a vacuum tower, where light fractions 
are vaporised overhead and gas oil is stripped from the bottoms by steam. 
The most important research problems in connection with road oils are duc- 
tility of residue and its life, penetration of bitumen into mineral aggregate, 
and the displacing effect of water. The ductility and penetration tests are 
fully described. Most State specifications require a limiting residue or 
asphalt content of either 80 or 100 penetration asphalt, and tests on the 
residue are often specified. A table is provided showing the present specifica- 
tions for the various grades of road oil laid down by 20 of the States of the 








U.8., and the purposes for which the grades are employed. R. A. E. 
929, Brrumiwovs Composition. R. Arnot, E.P. 374,987, 23.6.32. Appl., 
2.4.31. 


The composition consists mainly of low-temperature carbonisation tar 
mixed with a fatty pitch suspended in a state of dispersion. The mixture may 
also contain slaked lime or similar material adapted to induce or accelerate 
hardening, and also unsaturated hydrocarbons. Ww. HF. 
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930. U.S. Parents on ASPHALT. 

F. R. Moser and J. Greutert. U.S.P. 1,862,060, 7.6.32. Conversion of 
acid sludge from lubricating oil refining into asphalt. The sludge is mixed 
and agitated with petroleum asphalt (at 120° C.) and the mixture heated to 
250° C., whereby acid compounds are decomposed. 

M. L. Chappell and T. H. Dowlen. U.S.P. 1,865,081, 28.6.32. 

Multi-stage oxidation of asphaltic oils for the production of asphalt. Vola- 
tile matter is removed at each stage, and the temperature of oxidation is 
controlled by that of the oxidising gas (air). W. 4H. T. 


See also Abstracts Nos. 962-964. 


Special Products. 


931. Seectan Propucts rrom Perroteum. F. R. Staley. Petr. Eng., 
July, 1932, 3 (11), 31. 

Many oil refining companies operate subsidiaries which manufacture and 
market from refinery bye-producta numbers of special products, e.g., com- 
mercial solvents, alcohols, insecticides, denaturants, cosmetics, ete. J.1.P.T. 
Abstract No. 799 describes the possible markets for products that can be 
derived from petroleum gases. 

Insecticides incorporating petroleum products have been highly developed 
and are exported from California all over the world. A plant has been 
erected for the production of ammonia by the Mont Cenis process, the 
hydrogen being prepared from natural gas and the nitrogen from air by the 
Linde process. Amyl chloride, alcohols and acetates are prepared from 
pentane derived from natural gasoline. 

Natural gas hydrocarbons can be subjected to cracking, oxidation and 
hydrogenation, while unsaturated hydrocarbons from refinery gases are also 
reactive to addition and polymerisation. 

The following chemical solvents can be produced: (1) Alcohol groups : 
Synthetic amyl aleohols by treatment of n. and iso pentane with chlorine, 
ethanol and a range of secondary alcohols from isopropanol to secondary 
hexanol by absorption of olefines with sulphuric acid. (2) Ether group : 
Ethyl and isopropyl ethers are formed in conjunction with the preparation of 
alcohols, while ethylene glycol ethers are prepared by treating an alcohol with 
ethylene oxide. Esters and chloro derivatives can also be formed. 

Most of the industrial solvents now produced from petroleum hydrocarbons 
are utilised by the nitrocellulose industries. Isopropyl ether—a new industrial 
solvent—compared with ethyl ether has a lower vapour pressure, higher 
boiling point and flash point, is less soluble in water and possesses higher 
solvent powers. 

One large corporation has developed a number of formule for the pre- 
paration of emulsions and other products using triethanolamine. These 
include automobile polish, liquid furniture polish, soluble cutting oil, cutting 
oil, orchard sprays, metal polish, cosmetics and cold cream. Formule and 
brief indications of the method of preparation of these compounds are given. 

Cc. L. G. 
932. Benzmve Sorvusrte Soars. R. B. Brown. Chem. Trade J., 22.7.32, 
91 (supp. p. iv.). 

The preliminary results of an investigation into the nature and use of dry- 
cleaning soaps show that regarding the cleaning of woollen materials with 
white spirit: (1) The goods should contain their natural moisture before 
cleaning ; (2) The optimum proportion of soap to be added is approx. | : 400. 
2E2 
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Excess may diminish the cleaning effect ; (3) With this proportion, maximum 
cleaning is produced in 20-30 min. at 25-30° C.; (4) The best soap is a potash 
soap in which 5-10% of fatty acid is unsaponified; (5) The addition of 
ammonia is inadvisable, while ammonia soaps are less effective than potash 
soaps ; (6) Triethanolamine soaps are not at present a practical proposition 
under usual cleaning conditions; (7) Additions of cyclohexanol, etc., are 
unnecessary and uneconomical, but a pine oil compound may be useful. 

These conclusions appear to apply also to the cleaning of cottons and 
weighted silk. Reference is made to the advisability of removing the soap 
as completely as possible from the solvent by agitation with alkali and 
activated carbon before recovery by distillation. The presence of soap 
during distillation causes frothing and in the case of the chlorinated hydro. 
carbons, decomposition, resulting in corrosion of metal parts. Agitation with 
activated carbon alone has been shown to remove 90% of the soap and 
grease remaining in the solvent after filtration. 


The possibility of the removal of colour in fabrics by the action of the 
soap and solvent is discussed. Colours in the form of loosely fixed pigments 
may be removed from the fibre, while those produced by combination on the 
fibre may lose depth or cause staining. The suspensoid class of dyestufis on 
cellulose acetate silk might be expected to give trouble in this respect, but 
the few tested have so far proved resistant. Some of the vat colours ar 
slightly soluble in cleaning solvents, particularly coal tar products. Cases 
where the greater part of the colour has disappeared in the cleaning bath are 
usually due to the colour having been printed or sprayed in the form of a 
solution in methylated spirit, or other volatile solvent, with colours either 
themselves soluble or applied with a binding material soluble in the cleaning 
liquid. C. L. G, 


933. Oxipation or Ernytentc Compounps. L.C.I. and R. L. Riley. 
E.P. 376,306, 8.7.32. Appl. 8.4.31. 


Ethylene compounds of the formula R.CH : CH.R' (R and R' represent 
hydrogen or an alkyl group) may be oxidised to glyoxal and methyl-glyoxal by 
treatment with selenium dioxide or selenious acid. W. H. T. 


934. Manuracrure or Di-atkyt SunPHaTes From Oterines. Bataafsche 
Petr. Mij. E.P. 376,925, 21.7.32. Appl. 18.6.32; Conv. (U.S.A.), 
20.6.30. 


Straight chain olefines containing at least four carbon atoms in the molecule 
are intimately contracted in excess with concentrated sulphuric acid 
(90-100%). At least two molecules of olefines should be present per molecule 
of acid throughout the reaction which is carried out under pressure at atmos- 
pheric temperature. Any iso-olefines present in the raw material are removed 
by treatment with sulphuric acid of 65-70% concentration. Wa a Be 


935. Preparations ror Kirumc Fries. I. G. Farbenind. A.-G. E.P. 
377,069, 21.7.32. Appl. 27.11.31; Conv. (Germany), 27.11.30. 


The material comprises an insecticidal substance (e.g., pyrethrum extract) 
and a product obtained by subjecting petroleum distillate to partial or 
complete hydrogenation so that the odour of the non-hydrogenated material 
is removed. W. H. T. 


See also Abstract No. 899. 











are bui 
or fuel 
molten 
the bot 
molten 
commo 
gas oil 
on the 
worked 
conden 
that hi 
in the « 











ABSTRACTS. 353 a 


Refining and Refinery Plant. 


936. Brucrre Sweerentne yor Oxtanoma Distmtates. F. T. Gardner. 
Chem. Met. Eng., 1932, 38, 378-9. 

It has been shown that dry magnesium hydroxide will convert mercaptans 
to disulphides. It is, therefore, possible in certain cases to render sour 
petroleum distillates sweet by means of this compound. Magnesium 
hydroxide in its native form is known as brucite. For refining purposes it is 
shipped as MgO and converted to hydrated synthetic brucite Mg(OH), at the 
place of application. A number of Oklahoma refineries have now installed 
the brucite process of sweetening. The brucite is graded by screening and 
transferred to vertical treating cylinders filled with water, over a period of 
several hours. After hydration takes place the excess water is drained off 
and the mass is thoroughly dried at 100° C. using closed steam and hot air. 
Free sulphur is required in this process as in the plumbite process; it is 
introduced by passing a portion of the main stream of gasoline through a 
“sulphur pot” and then passing this sulphur-containing gasoline into the 
main stream prior to entry to the treating cylinder. The proportion required 
is established by trial and error and controlled by a needle valve. The sour 
gasoline plus sulphur enters the free space at the bottom of the cylinder and 
flows upwards and conditions are adjusted so that smooth flow through the 
brucite mass is obtained. The sweet gasoline is transferred from the top of 
the cylinder to storage. The life of a charge of brucite has not yet been 
determined. It is revivified in situ by washing with boiling water, boiling 
dilute soda, then boiling water, the latter twice and dried with steam and air. 
In a specific example 16 tons brucite sweetened 12,000 bris. sour gasoline the 
amount of sulphur used being 2-3 Ib./1000 bris. G. R.N. 
937. Rermsmnc or Crackep Propucrs anp Lusricatine Ons. Rev. 

Petr., 23.7.32 (485), 908. 
This article describes shortly the use of the De Laval centrifuge for the 





separation of pepper sludge formed during the treatment of cracked products 
and lubricating oils with sulphuric acid. This sludge, which may take hours 
or even greater periods to separate out, is removed in the course of a few 
minutes by centrifuging the acid treated oil. Examples are given to show 
that the use of the centrifuge (a) preserves the octane number of the finished 
cracked gasoline because of efficient removal of acid prior to soda and final 
redistillation, and (b) improves the colour and stability of an oil refined 


by acid and earth filtration. G. R.N. 
938. Banser Distitation System ror Heavy Ous. Rev. Petr., 23.7.32 
(485), 910. 


This distillation system, designed and manufactured by La Société Barbet, 
Paris, is a flash system using a molten lead bath. Two horizontal cylinders 
are built in a conventional furnace setting and are heated by refinery gases 
or fuel oil. They constitute the metal baths and are approx. half filled with 
molten lead. Heavy oil is pumped through an injector, which reaches near 
the bottom, into each bath. The oil is flashed by heat exchange with the 
molten lead, and the vapours pass from the tops of the two baths through a 
common vapour line to a fractionator from which streams of heavy benzine. 
gas oil and lubricating oils can be taken off. Asphaltic residues are retained 
on the surface of the molten lead and are suitably drawn off. The system is 
worked at atmospheric pressure so that vacuum pumps and barometric 
condensers are unnecessary. It is claimed that no cracking takes place and 
that high overhead, e.g., 90%, can be easily obtained without loss of viscosity 
in the case of the lubricating distillates. G. R. N. 
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939. Furnace Wat Construction—TuHermat Facrors. G. P. Reintjes, 
Petr. Eng., June, 1932, 3 (10), 72. 


Properly designed furnace walls are of the utmost importance in the 
operation of boilers or stills. Few boilers reach a furnace temperature of 
2700° F., and pipe stills seldom exceed 2000° F., which is well below the 
fusion point of first-class refractories, so that failure of walls is seldom due 
directly to excessive temperatures. The main cause of failure is erosion by 
the impingement of the ash, or corrosion by the chemical action of the 
compounds in the ash, on the refractories. To lessen these conditions the 
brick must be cooled, while attention must be paid to the selection of 
the proper refractory materials, the right method of laying and bonding the 
bricks, including adequate provision for expansion. 

It is shown graphically that the amount of expansion does not increase 
proportionally with increasing temperature, a maximum expansion point 
being reached, after which contraction results. The greatest expansion may 
therefore occur at a portion of the walls near the cooler face. The gradient 
is also affected by the thickness of the wall and the presence of a positive 
pressure or a vacuum in the furnace, the latter causing infiltration of air with 
a cooling effect. The wall must, therefore, be made flexible to avoid distortion. 
The most satisfactory positions for expansion joints for walls laid with high 
temperature cement or fireclay are described, and the various problems 
caused by the necessity of satisfactorily sealing the expansion joints discussed, 
Most commercial asbestos ropes fail when exposed to flame in a furnace, 
asbestos fusing at 900° F., at which temperature rock wool also becomes 
brittle, while slag wool fails at 1400/1500° F. Rectangular joints are usually 
eventually fused by radiant heat. An angular joint is described, which 
overcomes this difficulty. Corner tiles have also been designed to allow for 
expansion in the angle which has to be rigidly built to withstand wind 
pressure, etc. 

As far as possible expansion should be localised by using more joints, which 
prevent the accumulation of expansion tending to move the wall endwise. 

C. L. G. 
940. Rermvery Furnace Deston. A. E. Nash. Petr. Eng., June, 1932, 
8 (9), 76. 

The modern furnace as used in refineries may be said to have developed 
primarily within the last six years. In the original simple type of furnace 
the tubes exposed to radiant heat as well as in direct contact with the hot 
gases failed rapidly, so that radiant heat was avoided as far as possible. 
The introduction of Dutch ovens being only partly successful in reducing 
radiation, the introduction of large quantities of excess cold air was attempted. 
This reduced furnace efficiency considerably and was supplanted by the re- 
circulation method. As late as 1926 furnaces were designed so that tempera- 
tures no higher than 1500° F. would result, the tube receiving heat at a rate 
not greater than 5000 B.Th.U. per sq. ft. of extended surface. 

In 1923 the Alcorn Combustion Co. investigated the possibility of utilising 
radiant heat, and found that most of the difficulties attributed to radiant 
heat were primarily due to uneven heat distribution and could be overcome 
by separating the radiant and convection banks of tubes. Separation could 
be obtained by screening the burning fuel from the radiant tubes and/or 
designing the furnace so that the natural flow of the gases would keep them 
out of direct contact with certain tubes. The development of carborundum 
for the manufacture of firing tunnels in place of ordinary refractories allowed 
these to be used at the high temperatures required without risk of failure, 
thus ensuring more complete mixing of the fuel and air. 
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As operators insisted on keeping down the gas temperature below 1500° F., 
very long carborundum muffles were necessary te provide the necessary 
radiant surface. Although the furnaces were very successful, the cost of 
the carborundum was a considerable disadvantage. It was gradually found, 
however, that higher temperatures could safely be used, provided that the 
heat was evenly distributed. The muffles were shortened, thus raising the 
temperature of the gases, and radiant tubes placed out of the path of the 
hot gases, these being heated by the gases when they had cooled down suffi- 
ciently. High furnace efficiencies were thus obtained with high rates of 
heat transfer—of the order of 15,000 B.Th.U. per sq. ft. Larger furnaces 
of this type were built, and it was found possible to reduce the number of 
tubes considerably owing to the higher rate of heat transfer, thus saving 
cost of materials, reducing pumping cost and cleaning times. 

It is concluded that the modern furnaces should be simple and compact, 
flexible and safe, easy to operate and control, and should be designed to 
meet future requirements where possible. Cc. L. G. 


041. AprricaTion or THE Inrernat Frioat Liquip Lever ConTROLLER. 
K. R. D. Wolfe. Petr. Eng., June, 1932, 3 (9), 36 


There are two main types of float level controls—the Internal Float and 
the External or Float Cage type. These two classes can be further divided 
into the direct operated type (where the operating lever and stem of the 
float is connected directly through a turnbuckle rod to a lever valve) and 
the remote type (where a pilot valve, utilising an auxiliary operating medium, 
is connected to the float stem and the auxiliary pressure passing through 
the pilot is connected to a diaphragm motor valve located remotely from 
the tower or liquid container on which the control is installed). 

The internal float type is much the older type and, although it has been 
superseded by the external type of recent years, it is now coming into favour 
again. The advantages, or disadvantages, of the internal float type are 
outlined. Diagrams and full descriptions of the various types of level 
controllers and their functions and particular applications are given. 

Cc. L. G. 


942. Frow ww Pires 1s ree Criricat Reoion. E. 8. L. Beale and P. 
Docksey. J.1.P.T., 1932, 18, 105, 607-625. 


An investigation of the flow of water through steel and galvanised pipes 
in the region of critical velocities. A new set of Stanton curves for straight 
unjointed pipes is given. G. R. N 


943. DistixnaTion anp Crackine or Tar AND Tar Ors. K. Cox and 
A. E. Waters. E.P. 376,449, 14.7.32. Appl., 5.6.31. 


The patent describes an apparatus for the distillation and cracking of tar, 
tar oils, ete., which comprises a fire bed, a filter bed and a heat exchange bed 
arranged in superposed compartments so as to leave a space between each 
bed. The tar is sprayed on to the heat exchange bed in a compartment 
from which the distilled oil vapours pass off. The carbon left after dis- 
tillation is consumed on the fire bed. W. H. T. 


944. Burnine Susstances or Low Comsustisrurry. Metallgesellschaft 
A.-G. E.P. 376,491, 14.7.32. Appl., 2.7.31. Conv. (Germany), 12.7.30 


Apparatus is described for burning materials such as asphaltum, tar, acid, 
resin, pitch, masut, ete., which are introduced in a liquid or semi-liquid 
condition into a rotary tube. The material is partially gasified in the first 
zone of the tube, the gaseous and solid gasification products passing to a 
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second zone where they are burnt, thereby furnishing heat for the gasification, 
A third secondary-combustion chamber is provided adjacent to a combustion 
grate where coke dust is burnt. W. H. T. 


945. U.S. Parents on Rerovery Pant. 


E. G. Ragatz. U.S.P. 1,862,063, 7.6.32. A method of non-cracking 
distillation which avoids the reboiling of tower bottoms by superheating the 
vapour to be fractionated. 

H. W. How. U.S8.P. 1,862,363, 7.6.32. Fractional distillation using the 
latent heat of the distillates to evaporate the lower boiling fractions, ‘‘ fire. 
heat” only being applied for the removal of the high boiling fraction. 

T. T. Gray. U.S.P. 1,862,507, 7.6.32. Distillation of cracked distillate, 
the vapours being refined by passage over a polymerising agent. 

L. de Florez. U.S.P. 1,862,737, 14.6.32. A tube heater adapted for 
progressive heating, the heater being capable of utilising a wide variety of 
fuels. 

F. X. Govers. U.S.P. 1,864,349, 21.6.32. Vacuum, high temperature 
distillation for lubricating oils, using the vapour of diphenyl as heating 
means. 

P. Jodeck. U.S.P. 1,864,911, 28.6.32. Continuous sulphur dioxide 
treatment of heavy oils, using a special design of settling tank. 

W. H. T. 


Cracking. 


046. “Temperature or Motecutar Insrapimrry” Usep as AID IN 
Researce Prostems. C. R. Burke and W. A. Melton. Oil and Gas J., 
7.7.32, 31 (7), 29 


A table is presented showing the mol. wt., sp. gr., b.pt., temperature of 
mol. instability and pressure in Ibs. per sq. in. at the temperature of mol. 
instability, for a number of hydrocarbons ranging from pentane to 
nonacosane. The application of the data to the hydrogenation process is 
discussed. It is also suggested that contacting surplus products from the 
natural gasoline industry, such as butane, with CO, at the correct 
temperature would make available supplies of a more saleable product. 
The theoretical application of the data to the problem of contacting a 
heavy petroleum product with a natural gas for the purpose of producing 
gasoline is illustrated by an example. R. A. E. 


947. Treatment or Sopa-Treatep Tars. Comp. Int. Fabric. des Essences 
et Pétroles. E.P. 376,611, 14.7.32. Appl., 12.11.31. Conv. (France), 
14.11.30. 

E.P. 367,679 describes a process in which the tar is vaporised over a porous 
substance, followed by catalytic cracking. The present invention deals 
with the freeing of the porous substance of sodium sulphate and other alkaline 
penetrating materials which are deposited during the reaction. The re- 
generation of the porous substance is effected by circulating water through 
the pipes, which normally serve to effect the reactivation by means of a gaseous 
stream, thereby causing solution of the sodium sulphate, etc. W. H. T. 


948. U.S. Parents on CrAckKING. 

R. J. Dearborn and G. W. Gray. U.S.P. 1,861,956, 7.6.32. Decomposition 
of organic substances in colloidal suspension in a reactive liquid medium 
by the application of heat and pressure and with the aid of an oxidising gas. 
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H. Thomas. U.S.P. 1,863,173, 14.6.32. An apparatus for cracking oil, 
which consists of a tube heater and a plurality of reaction chambers. 

J. D. Fields. U.S.P. 1,864,687, 28.6.32. A combined apparatus for 
distillation or cracking, treatment of distillates and production of coke. 

J. D. Fields. U.8.P. 1,864,720, 28.6.32. Distillation of oil with cellulosic 
vegetable matter and ferrous material for the production of low-boiling 
oil and coke. 

R. T. Goodwin. U.8.P. 1,865,001, 28.6.32. Removal of sediment from 
cracked residues by precipitation with dilute sulphuric acid. 

N. E. Loomis. U.S.P. 1,865,027, 28.6.32. Cracking apparatus consisting 
of heating coil, digesting drum, fractionating tower, heat exchangers, etc. 

C. P. Dubbs. U.S8.P. 1,865,178, 28.6.32. Cracking with circulation of oil 
through a pipe still with continuous operation and strict control of tempera- 
ture and pressure. 

W. R. Howard. U.S.P. 1,865,189, 28.6.32. A cracking process in which 
vapours are passed through the heated reflux oil in a secondary still before 
passing from the apparatus. 

W. K. Lewis. U.S.P. 1,865,195, 28.6.32. Cracking oil by contact with 
hot non-oxidising gas from a gas producer. W. H. T. 


Hydrogenation. 


949. Hyprocenation or Coat Tar Derivatives. G. Hugel and J. Friess. 
Ann. des Comb. Liquides, 1932, 7, 59-96. 


Previous work on the hydrogenation of benzene, naphthalene, anthracene 
and related hydrocarbons is reviewed in detail, as is work upon pitch, 
especially studies involving partial solution by different solvents. The authors 
conclude that such methods shed little light upon the chemical constitution 
of pitch or on its behaviour on hydrogenation. The conditions of the 
Bergius process are such (450° C. and 100-200 kgms/cm*) that cracking may 
occur before or after hydrogenation, but Kling and Florentin consider that 
hydrogenation is accompanied by cracking, which latter occurs before 
hydrogenation proper. 

The experimental work reported is divided into two classes: (1) aromatic 
hydrocarbons ; (2) pitch. 

As regards (1), attempts to hydrogenate benzene by the Bergius process, 
with or without sodium hydride as catalyst, failed; neither could naphthalene 
be hydrogenated without a catalyst, but with sodium hydride (most active 
when prepared at 300°C.) tetralin alone resulted—hence only the non- 
benzenoid part of the molecule reacted. Crude naphthalene from tar oils 
hydrogenated more easily and absorbed less hydrogen than did the pure 
compound, Anthracene hydrogenated above 425°C.; at 500—510° C. and 
110 kgm/em* the reaction was appreciable, and apparently no cracking 
occurred. With sodium hydride, the reaction was ten times as fast at 
250° C.-300° C. and 50-100 kgms/cm?, and hydrogenation was not limited to 
the tetra-hydro body as with naphthalene. 

In regard to (2), preliminary studies were made by distillation and partial 
solution in various solvents. It was possible to obtain by distillation in 
vacuo 38-40% of crystalline bodies boiling above 300°C. By solution in 
benzene and reprecipitation with petroleum ether, the pitch was separated 
into free carbon, 24%; solid bitumen, 57%; “oily” bitumen, 19%. By 
distilling the “oily” bitumen in vacuo, 52% of distillate (crystallisable) 
resulted, whereas the solid bitumen only yielded 10%. 
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Hydrogenation experiments on the pitch by the Bergius method com. 
menced at 370°C., and became appreciable, at 410°C. The optimum 
temperature was 450°C., and above this cracking became severe. The 
addition of sodium hydride as catalyst lowered the commencement of hydro- 
genation to 260°C. The optimum conditions were 300° C.-350°C. at 
pressure above 50 kgm/cm*. Even with catalyst present cracking began 
around 350°C. From the resulting product, the fractions which boiled 
above 350° C. were lubricating oils of marked heat-resisting qualities and of 
high viscosity, ¢.g., dy,.1-06, viscosity Engler at 20° C., 50° C. and 100° C, = 
10-4, 2-5, 1-3. Asphalt content 0-7%. 

In this paper pitch is used to denote the residue from the distillation of high. 
temperature tar oils. W. E. J. B. 


950. Procress iv HyproGEenaTion or Perroteum, 1930-31. E. J. Gohr 
and R. P. Russell. J. Inst. Petr. Techn., 1932, 18, 595-606. 
An illustrated article describing the development of the plants erected at 
Bayway, N.J., and Baton Rouge, La., for the hydrogenation of petroleum and 
its products. A number of results are given. G. R.N. 


951. Propvucrion or GasEs contTarIntnc Hyprocen. J. Y. Johnson, Asser. 
to I.G. Farbenind. A.-G. E.P. 376,358, 11.7.32. Appl., 10.4.31. 
Gaseous hydrocarbons (higher than methane) are brought into contact at 
400°—1000° C. and in the presence of a catalyst, with a gas (e.g., steam) capable 
of converting carbon into carbon monoxide. The catalyst is obtained by 
making up into a paste with a hydraulic binding agent, a material comprising 
at least one substance selected from the metals of the iron group, their oxides, 
hydroxides and carbonates, together with a difficultly reducible oxide of a 
metal of groups 2-6 of the periodic system. iT ae 
before use. W. H. T. 


952. Recovery or Om rrom Omy Stupess. I.C.1., W. I. Jones and 
M. Perry. E.P. 376,756, 13.7.32. Appl., 13.4.31. 

The invention relates to the recovery of oil from the residues of destructive 
hydrogenation of coal, oils, etc., in the liquid phase, The pressure on the 
mixtures is suddenly reduced, and simultaneously they are treated with hot 
flushing gases and by indirect heating with a fluid heating medium. The 
initial mixtures are preheated to 250°-450° C. and the preheated material 
injected into a heated flashing chamber. Apparatus is described for ag Ty 
the more volatile material from the heavier fractions. W.H 


953. U.S. Patents on HyDROGENATION. 

M. Pier and M. Miller-Cunradi. U.S.P. 1,863,669, 21.6.32. Motor spirit 
is produced from solid non-asphaltic pyrobituminous material of high bitumen 
content. The bitumen is first extracted with a solvent and the residue then 
subjected to destructive hydrogenation. 

M. Pier. U.S.P. 1,863,670, 21.6.32. Viscous and low-boiling oils are 
produced from liquid asphaltic materials. The latter are hydrogenated in 
the presence of a catalyst, paraffin and lubricating oils separated and the 
residue destructively hydrogenated for the production of motor spirit. 

M. Pier, E. Hochschwender, and K. Wenzel. U.S.P. 1,864,856, 28.6.32. A 
plant for the continuous separation of oils from residues obtained in the 
destructive hydrogenation of carbonaceous materials. 

M. Pier and M. Miller-Cunradi. U.S.P. 1,864,855, 28.6.32. Mild 
destructive hydrogenation of non-asphalitc pyrobituminous material for the 
production of middle oils (b.p. 200—350° C.). W. H. T. 


See also Abstract No. 946. 
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Chemistry of Petroleum. 


954. Srupies oF Potymers anp PoLymeRIsaTION: Tue INFLUENCE OF 
MeTHyt AND PuHenyt SvuBsTITUTION ON THE POLYMERISABILITY OF 
BuTaDrene. G. 8. Whitby and W. Gollay. Canad. J. Res., 1932, 
6, 280-291. 


The work described is a continuation of a series of investigations on the 
polymerisability of butadiene with the object of determining the influence 
of the character, number and position of the substituent radicles, phenyl and 
methyl groups. 

In this investigation the range of substituted butadienes has been extended 
to include the five isomeric dimethy] butadienes, two (1-1-3, 1-1-4) trimethyl 
butadienes and two (l-1-4-4-, 1-2-3-4) tetra methyl butadiene, also 
1-3 diphenyl butadiene and 1 phenyl 3 methyl butadiene. The preparation 
of each of these hydrocarbons is described. The purity of the desired hydro- 
carbon having been established, polymerisation was induced by three different 
methods under strictly comparable conditions: 1, action of heat in sealed 
tubes; 2, action of catalysts, i.c., 20% solutions in chloroform or stannic 
chloride and antimony pentachloride ; 3, action of sulphuric acid. 

Polymerisation of heat at 150° C. and 100° C. for periods of 15 and 30 days 
respectively was sufficient to give the desired information in the case of the 
dimethyl butadienes. The progress of polymerisation was estimated by 
visual inspection and confirmed quantitatively by comparison of the essential 
constants. Results are given in tabulated form. 

While sulphuric acid was without action on 1-1-4 trimethyl butadiene, 
the 1-1-3 trimethyl butadiene yielded 81% of polymer, mostly pentanes. 

Polymerisation of the 1-1-4 hydrocarbon is also confirmed by the action 
of heat. 

The results obtained with the dimethyl butadiene show that an increase 
in the number of substituent groups of a given kind reduces the ease of 
polymerisation especially to high molecular poiymers. 

The results obtained with the trimethyl and tetra methyl butadienes 
indicate that terminal substitution retards polymerisation. 8. B. 


055. Srupres mm Distinzation: Liquip-Varpour Equiiieria or Ernyt 
Avconot-Watrer Mixtures. J. 8. Carey and W. K. Lewis. Ind. Eng. 
Chem., 1932, 24, 882. 

Liquid-vapour equilibria data for the binary mixture ethyl alcohol-water 
were required in the course of an experimental investigation on plate efficien- 
cies and, since the data available in the literature revealed serious disagree- 
ments, another set of experimental determinations have been made. 

In determining the z-y relation, the system involving continuous recycling 
of distillate to the equilibrium still was adopted, so that when steady condi- 
tions have been established the composition of the distillate returning to the 
still is the same as the composition of the vapour leaving the still. The 
Othmer apparatus was used, and is described in the paper. The composition 
of a liquid sample was determined from its specific gravity, using pyknometers 
provided with thermometers set into ground-glass stoppers. The full results 
are tabulated. 

The conclusion is drawn that the only other dependable direct experimental 
determinations given in the literature are those of Bergstrom quoted by 
Hausbrand, and of Rayleigh. Evans’ figures, the only ethyl-alcohol-water 
equilibria data given in the International Critical Tables, are high, and the 
error in the middle range amounts to 10 to 15%. E. N. H. 
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956. CHanrrscuxorr’s Reaction. A. Luft. Peir. Z., 15.6.32, 28 (24), 
16-17. 


This reaction consists of the formation of green soluble copper naphthenates 
when a few ml. of 10% CuSo, solution are added to fractions containing 
naphthenic acids, the naphthenates being soluble in benzole. 

The reaction is discussed with regard to the limits of its sensitivity in 
the detection of naphthenic acids formed in certain types of crude oil. Luft 
utilised in this research naphthenic acids from Polish and American petroleum 
distillates. These were freed of hydrocarbons and phenols and fractionated 
in the form of the methyl esters. The individual fractions were saponified 
with soda lye, refined with acid and utilised for the reaction in the form of 
their sodium salts. A 5% solution of the salt was diluted into 2-5%, 1% 
and 0-05% solutions and 5 ml. of each solution were taken, 1 ml. of 10% 
CuSo, —s also 1-5 ml. of standard petroleum. The mixture was shaken 
vigorously, the appearance of a green colour showing a + ve reaction. The 
results showed that a 0-05% of the salt gave a + ve reaction, and all fractions 
from the Polish and American distillates responded to + ve reactions. 

Further experiments showed that although many types of crude oils 
exhibit a very high acidity, naphthenic acids can still be detected directly 
in the crude oil, and in some instances the acid content of the oil increases 
the sensitivity limits of the reaction. Regarding the question of whether 
only derivatives of cyclopentane and of cyclohexane gave positive results, 
Ipatiew showed that the copper salt formed with cyclohexylpropionic acid 
was only soluble in benzine, but not in standard petroleum. 

In conclusion, it was found essential to specify whether the reaction was 
carried out in the presence of standard petroleum or benzine, and the sensi- 
tivity limite amounted to -01%, and not between 1 and 3% as previously 

. Mineral oil sulphoacids and phenols were found to influence the 
sensitivity, and small quantities of asphaltic products concealed the reaction. 
W. &. E. C. 


957. Roratrory Power or Ons rrom Autun Suarez. M. A. Boulzaguet 
and M. J. Friess. Ann. des Comb. Ligq., 1932, 7, 55-58. 


In connection with the theory explaining the rotatory power of petroleum 
oils as due to the organic origin of petroleum, it appeared of interest to 
determine if oils obtained by the distillation of Autun bituminous shale in a 
Pumpherston retort possessed rotatory power, and if the extent of this 
property could be used to determine the extent to which a shale oil had 
been heated. 

The results obtained indicated that the oils obtained between 450° C. 
and 500° C. possessed rotatory power, but the precise effect of temperature 
upon this property was not determined. The influence of refining with acid 
and earth treatments complicates the problem, but such treatments reduce 
the rotatory power. The authors consider that the existence of optical 
activity, supports the conception of related origins for shales and petroleum. 

W. E. J. B. 


Analysis and Testing. 


958. Assay or Crupe. A. W. Trusty. Petr. Eng., June, 1932, 3 (10), 30 


A description is given of a simple laboratory method of assaying a sample 
of crude to give an indication of the plant yields of the products required, 
corrosion problems, treating problems, and cracking characteristics. The crude 
oil is distilled in a 3-litre flask fitted with a 14-in. Hempel fractionating 
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column, filled with glass beads or aluminium rings. Two litres of oil are 
distilled, taking the vapour temperatures and gravity of every 2-5% or 5% 
fraction. After removing the kerosine, distillation is stopped and the 
fractionating column substituted by a short, iron goose-neck, permitting 
distillation with the minimum of reflux. The gas-oil distillate is collected, 
the last few fractions being segregated to allow of the blending of the residue 
or the gas oil to the required characteristics. 

To determine the yield and quality of lubricating oil or asphalt, the distil- 
lation is stopped after taking off the benzine and kerosine, and a short }-in. 
pipe connected from the flask to an iron condenser. The fractions are 
collected in beakers in a vacuum desiccator with a hole in the top, through 
which connections are made to the condenser and vacuum pump. The tests 
which should be carried out on the various fractions to determine their 
suitability are outlined and the results of a test on East Texas crude given. 

Cc. L. G. 
959. DerermMinaTion oF Pararrin Wax 1s Crupe Perrroteum. A. 
Chmélevsky. Rev. Petr., 6.8.32 (487), 982-984. 

The Engler-Holde and butanone methods for determining the paraffin wax 
content of crude petroleum and its fractions are criticised. The author 
describes a modified form of the Engler-Holde method. The chief modifi- 
cation is in the preparation of the sample. The crude oil is distilled up to 
250°-275° C. under atmospheric pressure, and then further distilled under 
cathodic vacuum to yield the wax-containing fractions. The latter are then 
quantitatively separated into wax and oil by the normal procedure, using 
alcohol and ether at -20°C. The preferred type of filtration apparatus is 
also described, and is very similar to the usual form. The I.P.T. method 
using acetone is not suitable for samples prepared in this way. It is stated 
that this method gives consistent results, is more rapid than other methods, 
and wil] indicate the zone of change from crystalline to amorphous wax in a 
crude oil. G. R. N. 


960. DererRMInaTion OF WatER Content oF Moror Fuets. H. Brocheand 
W. Scheer. Brenn. Chem., 1932, 18 (15), 281-285. 

The quantity of dissolved water in hydrocarbons is of growing importance 
in the production of alcoholic fuels. The physical method used hitherto in 
which the quantity of dissolved water present in the fuel was determined by 
means of the turbidity point is regarded as unsatisfactory. In the method 
described, the total quantity of water (dissolved and suspended) is measured, 
using calcium hydride. An apparatus is described in which 100 ml. of 
fuel are added to the calcium hydroxide, the hydrogen developed by the 
action of the hydroxide being measured by means of a eudiometer. The 
gas produced is double of that formed from carbide or alkali metals, and a 
quantity as small as 1-4°% by volume can be determined by this method. The 
method is claimed to be more accurate and quicker than the physical method. 

W. 8. E. C. 
961. Caart to CaLouLaTe FiasHpornt oF Lusricants oF Known Com- 
PONENTS. D. 8. Davis’ Associates. Oil and Gas J., 14.7.32, 31 (8), 38 

An alignment chart has been prepared to enable the calculation of the 
flashpoint of a mixture of lubricating oils when the composition of the mixture 
and the flashpoints of the components are known. It is based on the 
equation given by Thiele, viz. :— 

Fy = — 100 log. [x (10-0-01F) + x! (10-001 Fy] 
where F,, is the fi. pt. of a mixture of two oils, A and B, in °F, F and F' are 
the fi. pts. of oils A and B respectively, and x and x! are the respective 
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fractions by vol. of A and B present in the blend. The chart itself considers 
only two component blends, but the method by which it can be used when 
more than two components are employed is illustrated. R. A. E. 


962. AnNaLysis or Brrumen. W. Maass. Peir. Zeit., 25.5.32, 28 (21), 1-4, 


Analytical methods are described at length. The hard asphalt is precipitated 
with benzine, soft-asphalt with alcohol-ether (1 : 2), asphaltic resins absorbed 
by bleachers (bone-black) and the quantity of refined oily constituents, 
including paraffin, determined by extraction with benzine. Maass utilised an 
automatic separator to bleach the oily constituents. The paraffin is precipi- 
tated after removal of the hard asphalt by refluxing with benzine and then 
shaking for 24 hours and washing free of oil. 

The isolation of the refined oily constituents for the paraffin determination 
can be accomplished by the extraction method or by the DIN method without 
distillation. In the extraction method the paraffin is precipitated with 
benzine after the asphalt and oily constituents have been removed, the 
residue is dissolved in ether at -20° C., then in absolute alcohol, the paraffin 
is filtered off at -20° C. and washed with alcohol-ether (1:2). The paraffin 
is then dissolved in the filter, and the solvent evaporated off at 105° and the 
residue cooled. In the DIN method the solution free of hard asphalt, but 
containing paraffin, is refined with 30 ml. of conc. H ,SO, and left to precipitate 
acid resins. The solution is then neutralised with N. (alcoholic) lye, water. 
washed or treated further with a bleacher, refluxed, and the residue dried at 
105° C. 

The DIN and extraction methods have the disadvantages that asphaltic 
substances are not completely removed and a precipitation at low temper. 
atures is necessary, whilst a combined treatment of acid and bleacher enables 
an easy precipation of paraffin in alcohol-ether. The DIN method does not 
evaluate all the paraffin. W. 8S. E. C. 


963. New Test ror Brrumen Emutsions. K. Neubronner. Chem. Zeit., 
1932, 56, 429-431. 


After some general remarks on emulsions, including a list of the more 
common emulsifiers, it is suggested that previous methods for separating 
the latter from the bitumen are unsatisfactory, mainly owing to the difficulty 
in washing the emulsifier from the precipitated bitumen. Five of these 
methods are mentioned, that of H. Weber (Asphalt u. Teer, 1929, 29, 871) 
being considered the most satisfactory. 

In the new process, suitably prepared dry absorbent material, ¢.g., cotton 
flannel, is tared, saturated by immersion in the emulsion, dried at 40° C., 
and again weighed. A water estimation is carried out on a second piece of 
impregnated material dried simultaneously with the main test piece. Unless 
the water content is sufficiently low, further drying is essential before extrac- 
tion to prevent re-emulsification of the bitumen. Repeated extractions are 
then made with water, at first cold, then warm. The combined aqueous 
extracts are evaporated and dried to constant weight, the percentage on 
the original emulsion being readily calculated. 

The bitumen is removed from the cloth by boiling with water, collected 
and dried by gently heating until frothing ceases, when it is ready for further 
examination. 

If insoluble emulsifier or other solids are present, the bitumen is dissolved 
in a suitable solvent, ¢.g., benzene, and filtered. The bitumen is recovered 
by the Suida process, under carefully controlled conditions. Cc. C. 
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964. Corrosion Tests on Aspnatts. F. Schwarz. Petr. Zeit., 22.6.32, 
28 (25); Asphalt u. Strassenbau, §, 2-4. 


Various types of asphalts and distillate residues were tested for corrosive 
properties. The test consisted in immersing a metal strip coated with the 
sample for a definite time in a@ corrosive agent, and after the conclusion of 
the test the sample was melted with slight heating on to a glass and examined 
under the microscope. Various plates are given for the samples tested. 

The test is important in evaluating asphalt for road purposes. The faults 
and needle cracks, and degree of fineness are shown under the microscope. 
Smal! faulte arising from corrosion may have been caused by mechanical 
means, and these destroy the surface coating. Again, the faulte can be 
removed by adding certain quantities of a viscous pitch, but in the case of 
Trinidad or Selenizza epurée this addition lowers the value of the asphalt, 
which always conforms to a definite degree of fineness. W.8.E.C 


965. Prorposep Cuanocss 1n A.S.T.M. Tentative Sranparp MeErnops. 
Oil and Gas J., 30.6.32, 31 (6), 13. 


At the A.8S.T.M. Committee meetings held recently in Atlantic City, it was 
decided not to adopt the present C.F.R. procedure for determining the 
octane number of motor fuels as a tentative standard. The reasons for this 
decision are given in abstract No. 871. With regard to the determination 
of “ preformed” gum in gasolines, no decision was reached as to whether 
the air-jet method, using a steam bath, or the alternative method in which 
ethylene glycol is used as the bath liquid, should be the standard adopted. 
A full description of the two methods is given for information and for the 
purpose of obtaining further test results from the industry. Present co-opera- 
tive tests indicate that 10 mgms. gum per 100 ml. by the steam-bath test is 
about the upper limit for satisfactory performance. 

The scope of Technical Committee C. on Fuel Oil is defined, and certain 
minor recommendations regarding changes in Commercial Standards 12-19 
on Fuel Oil Specifications have been made. Co-operation with other bodies 
on the subject of Diesel Fuel Oil has been effected. Minor revisions have 
been made in the methods for determining Flash Point, Cloud and Pour 
tests of lubricating oils, and a sub-committee appointed to standardize the 
Sligh oxidation test. Changes in the specifications of Stoddard solvent 
are also under consideration. R. A. E. 


966. Derermr~ation or Torat Sutraxur iy Bewnzores. G. Claxton, 
E. G. Hancock and W. H. Hoffert. Gas J., 1932, 198, 94-96. 


A number of modifications in the apparatus and procedure for determina- 
tion of sulphur in benzoles by the Standardization of Tar Products Tests 
Committee method are described. 

The Davidson lamp is replaced by a volumetric one, with asbestos wick, 
silica sleeve for adjusting flame height, and a device for maintaining constant 
level of alcohol-benzole solution in the lamp. 

The importance of carrying out blank determinations on the alcohol is 
emphasised, as absolute alcohol has been found to contain 0-005% weight 
of sulphur, and many samples of alcohol contain more than this amount. 
Bromophenol blue is used as the indicator instead of methyl orange, using 
the intermediate grey shade as the end-point of the titration. 

Tests of the accuracy of the method were carried out, using solutions 
containing known amount of carbon disulphide, thiophene or diethyl sulphide 
in absolute alcohol and A.R. benzene. The results obtained are somewhat 
low, and this is attributed to incomplete combustion ; the results by the 
8.T.P.T.C. lamp are still lower. E. B. E. 
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967. Derermination or SuLPHUR IN PeETRotEUM. J. Givaudon. Rey, 
Petr., 23.7.32 (485), 892-896. 


Three methods for the estimation of sulphur in petroleum are used in the 
Central Laboratory of La Compagnie Frangaise de Raffinage. These are; 
(a) the Grote method for the determination of total sulphur in all petroleum 
products ; (b) the lamp method for refined gasoline and kerosine ; (c) a method 
for estimating dissolved HS in an oil. The Grote method consists of burning 
the sample of oil in a current of air in a quartz tube containing powdered 
glass heated to redness. The sulphur dioxide passes from this tube into a 
bubbler containing hydrogen peroxide, where it is oxidised to sulphuric acid. 
The latter is estimated volumetrically, using N/16 sodium carbonate. In 
the case of heavy oils the sample is placed in a porcelain boat in the quartz 
tube in front of the powdered glass (supposed to assist the combustion). 
For light oils the sample is weighed into a 50 ml. distilling flask which is 
gently heated, while a current of air is passed over to carry the vapours into 
the tube. A second stream of air enters the tube direct to supply the necessary 
excess for complete combustion. For a mixture of heavy and light oils such 
as ordinary crude oil the two methods are combined. The lamp method 
resembles somewhat that used in I.P.T. method G. 4. The lamp is wick fed, 
but is completely enclosed in the chimney. The air is purified by passing 
it over pumice moistened with an aqueous solution of soda and glycerine 
and is introduced just below the flame. The sulphur dioxide formed is 
oxidised to sulphuric acid by passing it through a bubbler containing hydrogen 
peroxide and estimated as above. The method of estimating hydrogen 
sulphide consists of bubbling nitrogen at a moderate rate through the sample 
contained in a flask fitted with a reflux condenser, sufficiently cooled to trap 
out light petroleum vapours present in the gas stream. The mixture of 
nitrogen and hydrogen sulphide then pass through a 6 bulb Meyer absorber 
containing zinc acetate solution which precipitates the hydrogen sulphide as 
zinc sulphide. Three guard wash bottles complete the train: the first 
contains zinc acetate ; the second, hypobromite, to remove light mercaptans ; 
and the third, soda, to remove bromine. The zine sulphide is estimated 
volumetrically, using iodine and thiosulphate. The above methods are 
separately discussed and some results are given. G. R. N 


968. Sonvusmrry or Oxycen ry Mrverat Ors. A. Maillard, E. Vellinger 
and M. R. Verdier. Ann. des Comb. Lig., 1932, 7, 7-14. 


The precise determination of the solubility of oxygen in a mineral oil is 
rendered difficult, if not impossible, by reason of a spontaneous oxidation of 
certain constituents of the oil, which occurs at air temperature. An 
approximate figure can be given if the determination is carried out rapidly 
and in the dark. Under these conditions the quantity of oxygen dissolved 
in 100 ml. of oil at 20° C. and under a pressure of one atmosphere is about 
12 ml. It does not appear that the nature and origin of the oil have any 
marked effects. 

The influence of refining on the oxidation at air temperature is considerable. 
The speed of absorption of oxygen is greatest for crude distillate, quite rapid 
for an average refined oil and very small, but quite definite, with super- 
refined oils. This is interesting in that it shows the inversion of the order of 
ease of oxidation as a function of refining, as one passes from ordinary 
temperatures to high temperatures. An experiment with crude distillate at 
air temperature showed that after 40 days oxygen was still being taken 
up; other work indicated that the reaction, while slowed considerably 
by darkness, was not arrested entirely. W. E. J. B. 
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969. Viscosiuerens. W. J. Albersheim and H. 8. Konheim. E.P. 
376,253, 23.6.32. Appl., 23.3.31. Conv. (U.8.), 22.3.30. 


The liquid to be tested passes successively through two orifices, the resist- 
ance to flow through one being primarily dependent upon kinetic effect for 
thin liquids, but upon a combined friction and kinetic effect for thicker 
liquids. The resistance through the other orifice is dependent substantially 
on friction only for both thin and thick liquids. The viscosity of the liquid 
is indicated on @ pressure gauge communicating with a space between the two 
orifices and calibrated in units of viscosity, means being provided for - ig 
predetermined high or low values of viscosity. 


See also Abstracts Nos. 921, 923. 


Anti-Detonation. 


970. Fiame Rapration anp Temperature MEASUREMENTS ON AN INTERNAL 
Comsustion Enorve. A. E. Hershey. Ind. Eng. Chem., 1932, 24, 867. 


Three methods used in determining the temperature of continuous flame 
are: (1) Thermometric measurement with a solid in thermal equilibrium 
with the flame; (2) Radiometric measurement from the flame radiation ; 
(3) Thermal and chemical measurement from the 4 H for the combustion 
reaction and the specific heat of the products. The authors compare their 
own radiometric temperatures with calculated temperatures found by 
Goodenough and Baker. A method is developed for the calculation of true 
flame temperature from the observed radiation temperature. 

The apparatus and experimental procedure are described. The fuel used 
was aviation gasoline and the compression ratio maintained at 4-5: 1, while 
the air-fuel ratio was varied within the limite of fairly uniform burning, from 
17-5: 1 to 99:1. With a lean mixture (17-5: 1) combustion was compara- 
tively slow, the maximum radiation occurring about 50 deg. after top centre, 
whereas with the rich mixture (19-1: 1) it oceurred about 30 deg. after top 
centre. The maximum pressure in the cyclinder occurred at about the same 
time as maximum radiation. For the lean mixture, the maximum temperature 
was 3445° F. abs., and for the rich mixture 5038° F. 

Baker and Goodenough used octane and a compression ratio of 3-5: 1, 
but the calculated compression pressure, assuming adiabatic compression, 
was 7@1b./sq. in., while the observed compression pressure was 70 Ib./sq. in., 
so that the calculated and observed results are comparable. The agreement 
was reasonably close for a narrow range of air-fuel ratios in the region of 90% 
of the theoretical ratio. For rich or lean air-fuel ratios, the observed temper- 
atures were considerably lower. 

The two main sources of error in radiometric temperature measurements 
are the inaccuracy of the flame absorption measurements and the assumption 
of pure thermal excitation of the radiation from the flame. The error due to 
incorrect absorption should not exceed 5%. E. N. H. 


971. Kwooxratines or 4* Orermes. F. H. Garner, R. Wilkinson and 
A. W. Nash. J.S.C.1., 1932, 61, 265T-271T. 
The authors include a detailed summary of previously published work on 
the knockratings of hydrocarbons, and draw attention to the use of gaseous 
fuels in connection with airship transport. 
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The experimental work described was carried out on the 8.30 (Delco) 
engine under the following conditions: (1) 600 r.p.m., 212° F. jacket temper. 
ature, spark advance 22°, air/fuel mixture for maximum knock; and 
(2) 300° F. jacket temperature, 15° spark advance, otherwise as before. 

The pure hydrocarbons examined were the first eight members of the 4* 
olefines series, i.e., ethylene to nonene; the liquid members were tested as 
20% by volume blends with a reference fuel, while the gaseous members 
were tested as known weight blends (up to 45%) with the same reference 
fuel; the effect of the addition of lead in the proportion of 1 ml. of lead 
tetraethyl to one gallon of the hydrocarbon-reference fuel blend was examined 
for the liquid hydrocarbons under conditions (1). 

The results obtained showed that both ethylene and propylene were 
superior to benzene, on a weight basis, at 212° F. jacket temperature. The 
comparison of the individual members of the series was best effected by 
means of “the blending octane number,” i.¢., the octane number of the 
hydrocarbon calculated according to: Og = V%-Oq + (100-V)% O,, 
where O, = octane number of hydrocarbon-reference fuel blend, O, = 
“blending octane number” of pure hydrocarbon, Og = octane number of 
reference fuel, and V% = percentage of hydrocarbon in blend, by volume. 

The authors emphasize that “ blending octane number " is not that to be 
expected if the pure hydrocarbon were rated above, but is simply an index 
of its behaviour in raising the octane number of the reference fuel. 

The blending octane numbers obtained were as follows: (212° F. jacket 
temperature, first) ethylene, 85-5 and 82-5; propylene, 102-0 and 94-5; 
butene, 111-5 and 95-0; pentene, 98-5 and 82-0; hexane, 80-0 and 68-5; 
heptene, 59-5 and 54-5; octene, 38-5 and 39-5; nonene, 15-0 and 20-0. 
These figures indicate a maximum value for butene, and also show, excluding 
the first three members, the progressive decrease in anti-knock value as the 
earbon chain lengthens. However, the fall in octane number with the 
300° F. jacket temperature becomes less as the chain lengthens, eventually 
for octene and nonene indicating a higher octane number at 300° F. than 
at 212° F. The small falls in octane number for ethylene and propylene at 
300° F. indicate their suitability for use as aero-engine fuels. 

The lead data indicated that the longer the carbon chain in the molecule, 
the higher was the lead susceptibility (rise in octane number due to the addition 
of 1 ml. PbEt, per Imp. gal.) of the hydrocarbon-reference fuel blend, ¢.., 
for pentene blend lead susceptibility was 6-3, for nonene blend 11.1. 

W. E. J. B. 
972. Untrorm Frame Movemenr. J. Tausz and J. Draxl. Petr. Zeit., 
20.7.32, 28 (29), 1-13. 

This article deals with the flame velocity of gas-air mixtures, and compari- 
sons are drawn between the dynamic and static methods. In the static 
method with horizontal tubes the measurement of flame velocity is not con- 
sidered to be exact and perpendicular tubes are preferred, 

Hydrogen, acetylene, carbon monoxide, benzole, methane, hexane, cyclo- 
hexane, cyclohexene, ethylene and isoprene were mixed with air and the 
flame velocity determined. From the results obtained the following conclu- 
sions were drawn :—(a) The flame velocity increases with increase in diameter 
of the tube; (6) the so-called uniform movement of flame could only be 
measured exactly in all types of gases when the mixtures lay in the region 
of the lower combustion limits; (c) even movement of flame occurred when 
the increase in velocity was inversely proportional to the diameter of the tube ; 
(d) if the increase in flame velocity value was proportional to the diameter 
of the tube then the movement was vibratory; (e) it was considered that 
maximum velocity values were a measurement of vibratory movement. 








The 
is giver 
D the | 
that it: 
relation 
for the 
maximu 
of the ¢ 
(B + lo 


moveme 
vertical 
moveme 
usually 

mixture 


An in 
develop 
air-coole 


out its 
pressure 
that lar 





Ico) 










367 a 


The relationship between flame velocity and the diameter of the tube 
is given by the equation V = C.Dk where V represents the flame velocity, 
D the diameter of the tube, C and * being constants. It was suggested 
that it seemed more appropriate to compare flame velocities in stoichiometric 
relation of the gas to atmospheric oxygen when the constants characteristic 
for the type of gas could be more easily determined, rather than compare 
maximum flame velocity or flame velocity at the same percentage by volume 
of the gas. The constants required are obtained from the equation V = A 
(B + log. D) where V represente the flame velocity in cms./sec., A is a 
constant of the order 28-98, D is the diameter of the tube in cms., and B 
is the required constant of the substance if the stoichiometric relation to 
air applies. W. 8. E. C. 
973. Srupres iv THe Mecuanism or Frame Movement: Parr I., Toe 
Untrorm Movement or Frame my Mixtures or MerHANE AND AIR 
tv Retation to Tusz Diameter. H. F. Coward and F. J. Hartwell. 
J.C.S., 1932, 185, 1996. 

The authors state that the relation between tube diameter and speed of 
uniform movement of flame in mixtures of methane and air is not given 
exactly by the equation suggested by Chapman and Wheeler, V = cD* 
where V is speed of movement of flame, D the diameter of tube and c and k 
are constants, but is more complex. : 

The curves of Mason and Wheeler were checked for tubes in the region 
20cm. and 10cm. in diameter and experimental details are given. Both 
continuous and “ snap-shot” photographs were made, 

The conclusion is drawn that the rapid increase in the speed of uniform 
movement with increase in tube diameter above 20cm. is to be explained 
by the disproportionately large increase in flame surface corresponding with 
the appearance of what is termed the “ nodular flame.” 


ABSTRACTS. 











Attempts were made to eliminate and measure convection effects by using 
downward propagation of flame in a vertical tube. 

The authors suggest that there is no cogent reason why the term “ uniform 
movement " should not be applied to propagation of flame in tubes supported 
vertically or inclined as well as to horizontal propagation, and that ‘‘ uniform 
movement ” may be described as “ an early phase of sensibly uniform speed 
usually observed in the propagation of flame (through a quiescent gaseous 
mixture) from the open end of a straight tube towards the closed end.” 

E. N. H, 
974. Poxxrne in InTERNAL-comBusTION Enotnes. K. Schnauffer. Fuel, 
1932, 11, 298. 

An investigation is described on the rate of spread of flame and of pressure 
development in pinking and non-pinking explosions in a single cylinder 
air-cooled engine. The cylinder head was equipped with four sparking 
plugs, one to ignite the mixture and the others to register the arrival of 
the flame at successive points across the combustion space, by means 
of the current surge due to ionization which was registered on an oscilloscope. 
An electrical pressure indicator of very low inertia was also fitted into the 
cylinder head. 

The following results have so far been obtained: (1) In a non-pinking 
explosion the flame travels at almost uniform speed across the combustion 
space; (2) when a true “ pink” occurs, a portion of the unburnt charge 
ahead of the advancing flame front appears to ignite simultaneously through- 
out its mass, thus leading to sudden large increases in temperature and 
pressure ; (3) in a pinking explosion the energy transformation is so rapid 
that large local pressure differences occur which equalise with the speed 
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of sound; (4) in non-pinking combustion, owing to the low speed of flame 
propagation (about 25 m. per sec.), a uniform pressure prevails; (5) the 
intensity of pinking depends on the amount of residual charge which 
spontaneously ignites and on the fuel-air ratio of the mixture , (6) in addi. 
tion to the true pinking explosion, there are also similar phenomena due to 
pre-ignition or excessive turbulence which can, however, be differentiated 
by inspection of the pressure records ; pe erkirmiee ognen eg 7 tgpa 


considerable after-burning until the exhaust valve opens. Little or no 
after-burning occurs subsequent to a pinking explosion. G. B. M. 
Engines. 


975. Somwarrz Patncierz mw Encrve Deston. Nat. Petr. News, 3.8.32, 
24 (31), 32 

A new design in heavy oil engines is described. The novelty lies chiefly 
in the piston, which has an inset skirt. An air space is provided between a 
bank of rings at the top of the piston and another at and fixed to the lower 
end of the cylinder. Air enters this annular space near the end of the com- 
pression stroke through ports in the cylinder wall. These ports are closed 
by the compression rings as the piston moves down again compressing the 
air to 150 1b. This air passes out through a check valve, through a tubular 
valve extending the full length of the engine, to a rotary valve driven at 
eamshaft speed, the whole forming a compressed air reservoir, Communica- 
tion between the interior of the valve and any particular cylinder is established 
when that cylinder is 130 deg. from the end of the compression stroke. The 
air valve remains open until 10 deg. from the top of the compression stroke, 
and during this 120 deg. of the cycle, since the air in the reservoir is under 
a higher pressure than that in the combustion chamber, additional air is 
forced into the latter. This air is said to amount to 20% of that in the normal 
charge. It is reported that the engine shows a high fuel economy ; that a 
4-cyl. 4-25/1 engine showed a fuel consumption of 0-58 Ib./h.p. with 42 h.p. 
at 2200 r.p.m. Engines are stated to have shown a fuel consumption as low 
as 0-52 Ib./h.p. on a 28-32 gravity fuel of 300° I.B.P. When operating 
on such fuels, however, a lighter fuel is necessary for starting. The weak 
point in the design appears to be the lubrication of the cylinder walls. Direct 
communication between the crankcase and the cylinder walls is not possible, 
but it is claimed that sufficient oil mist for this purpose is carried over by the 
compressed air. H. G. 


General. 
976. Pree Love Prosiems. 8. Gill. Chem. Met. Eng., 1932, 39, 399-403. 


This article contributes some general remarks on the pipe lines of the 
south-western portion of U.S.A. Maps are given showing how this vast 
network links up the various refineries, wells, seaboard, etc. Crude oil 
and natural gas are the chief petroleum products handled in this way, but 
there is a recent trend to handle gasoline also and two large pipe lines are 
now in use, with more projected. The laying of a main pipe line involves 
a large number of factors, and from these the following major points of design 
may be adduced: (a) size of pipe; (6) location and number of pumping 
stations; (c) operating pressure; (d) types of pumps and prime movers. 
These points are separately and adequately discussed, together with corrosion, 
Se ee ae eee 
points. 
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917. Moron Fumes anp Armospnertc Portution. A. T. Wilford. 
JS.C1., 1932, §1, 655. 


In reply to the paper by C. J. Regan (see Abstract No. 876) it is pointed out 
that the data given are based on work outside this country and are not 
necessarily applicable to London conditions. The L.G.O.C. have 30 A.E.C. 
heavy oil engined "buses which have been running 18 months with entire 
satisfaction—the smoke trouble having been practically eliminated. C. C. 


978. Corrosion or Mixp Sreet anp AtLtoys By Hyprocen-SuLPaipe. 
A. White and L. F. Marek. Ind. Eng. Chem., 1932, 24, 859. 


The metals used in this work were mild steel, cold-rolled aluminium and 
a series of alloys of which analyses are given in the paper. 

It was found that the initial rates of corrosion were somewhat lower than 
those determined after longer periods of time. This is attributed to the 
greater protection offered by the thin initial scale, because of its greater 
elasticity compared with the heavy brittle scale produced in the late stages 
of corrosion, and also to the smooth surfaces of the original samples. The 
fact that moist hydrogen sulphide gave lower corrosion rates with mild 
steel than did any hydrogen sulphide is possibly due to the formation of an 
oxide film by the interaction of iron with water to give ferrosoferric oxide 
or ferric oxide, which is more protective than the sulphide coatings. In 
general, the rate of corrosion for the alloy steels decreases with increasing 
chromium content, and high chromium steels (12 to 20%) show very good 
resistance to attack by moist hydrogen sulphide at 500°C. The presence 
of high proportions of nickel are detrimental to this protection by chromium, 
but small amounts of nickel do not possess this property. The corrosion of 
aluminium is negligible when that metal is exposed to moist hydrogen sulphide 
at 500° C, for as long as three weeks. E, N. H. 


979. Perroteum Tanx Coatmrcs. B. Mead. Ind. Eng. Chem., 1932, 
24, 857. 

It is claimed that the painting of tank exteriors is a relatively simple 
problem and that several entirely satisfactory coatings have been developed 
for the purpose. In recent years the use of aluminium paints has extended, 
partly on account of their good appearance and partly because aluminium 
paint reflects more of the sun’s heat. In some cases sheet aluminium has 
been used and attached to the tank with a suitable adhesive, while in others 
a layer of insulating material has been inserted between the tank and the 
aluminium sheet with considerable reduction in tank temperatures and loss 
due to evaporation. 

The difficult problem has been to find a suitable coating for the interiors, 
and in this connection it has been found that the so-called sour crudes greatly 
accelerate corrosion. Hydrogen sulphide is evolved from these crudes 
during production and transportation, and the product of corrosion is then 
mainly iron sulphide in a reactive form which on exposure to air may interact 
with oxygen with such vigour that glowing occurs. In general, paints 
used for outside work are unsuitable for coating the interiors of tanks, and 
the authors make several tentative suggestions for the properties of a suitable 
interior coating. The material should : (1) permit of application by spraying ; 
(2) be rapid drying ; (3) bond well to steel; (4) be cheap ; (5) possess light 
colour ; (6) be unaffected by water, water vapour, steam, and hydrocarbons 
in vapour or liquid form ; (7) resist attack by hydrogen-sulphide ; (8) resist 
excessive temperature changes ; (9) be unaffected by exposure to air; and 
should not (10) require heat treatment to harden the coating; (11) contain 
poisonous pigments, vehicles and solvents. At the present time no one 
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coating can be said to be entirely satisfactory. Conventional paints, varnishes 
and resins, and synthetic residues and condensation products have been 
tried and have failed on various grounds. Spraying such a metal as aluminium 
has been tried with some measure of success. The use of a thin sheet of metal 
foil attached to the steel by an adhesive and also of galvanised iron have 
been tried. Where mechanical difficulties can be surmounted the substitution 
of aluminium sheet for tank steel in the fabrication of the tank roof appears 
to be entirely successful. 

It is stated that no coating can be considered satisfactory which gives 
less than two to three years in crude tankage or one year in sour distillate 
service. E. N. H, 


Coal and Shale. 


980. Crackine or Estonian Seats Om. G. Egloff and E. F. Nelson, 
Petr. Times, 30.7.32, 28, 103. 


Oil shale, called Kukersite in Estonia, occurs over an area of about 2400 sq. 
kilos. The typical deposits are present in seven seams interspersed with 
limestone bands and located in the Ordovician system. The crude shale 
ranges in colour from light to dark brown and is soft and easily mined, has a 
sp. gr. of 1-5 (average), ignites easily and burns with a smoky flame. Analyses 
of freshly mined shale are given. These show a content of organic matter 
of 52-9% in the air dried material. The shale is worked by a number of 
plants each using different methods. The largest plant, at Kohtla, uses six 
Pintsch producer retorts. An analysis of a typical crude oil from this plant 
is given. The chief marketable products are Diesel oil, lubricating oil and 
estobitumens. Very little gasoline is obtained. Pitch and a phenolate 
used as a wood preservative are also obtained. Davidson rotary retorts are 
operated at Tallinn. These yield gasoline, light medium and heavy oils, 
the medium and heavy oils representing 77% of the total. The gasoline 
obtained, though possessing good anti-knock properties, is otherwise un- 
satisfactory, but the whole crude has been cracked to give a 392° F. E.P. 
gasoline with the simultaneous production of a residuum of good quality. 
Analyses of typical charging stock and resultant gasoline are given. H. G. 


981. Dereemination or Votatizze Marrer tx Low-Temperature Cokes, 
Cuars AND Non-coxtne Coats. H. M. Cooper, F. D. Osgood and 
R. E, Solomon. U.S.B.M. Rept. Invest., 3168, April, 1932. 


The factors affecting the results of volatile-matter determination in fuels 
which give erroneous results due to mechanical losses have been studied. 
The effects of particle size, controlled time and temperature were investi- 
gated, using two low-grade coals and several chars. Coarse particles give 
lower percentages of volatile matter and reduce losses, but a preponderance 
of these particles affects the composition of the sample. Drying at 105° C. 
prior to determination does not reduce losses, and moisture content was 
found not to affect the result. Correction for mechanical loss from sparking 
cannot be calculated from a determination of ash in the residue. The use 
of a Fischer burner usually gives higher results than the vertical electrical 
furnace, and the uncertain control of crucible temperature makes the deter- 
mination by this means uncertain. A preliminary heating of 6-7 mins. 
at 725°C. (i.e., slightly below the critical sparking temperature of 735° C.), 
followed by a final heating of 4-5 mins. at 950° C., was found to give con- 
sistently lower results without visible mechanical losses, except for lignite 
char, which requires slower heating at lower temperatures. W. H. T, 
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shes 982. AnatyticaL Distintation or Coat Tar. E. B. Kester, W. D. Pohle 
een and L. P. Rockenbach. U.S.B.M. Rept. Invest., 3171, April, 1932. 
ium A comparison of the composition of tar distillates produced under different 
etal conditions has shown that large differences in duplicate determinations 
ave may be introduced if distillation and fractionation are carried out in one 
tion operation at atmospheric pressure. A double distillation method is described 
ars for reducing deviations due to cracking and improper fractionation. The 
first distillation serves to separate the majority of the pitch from the volatile 
ves portion of the tar. It is carried out in a 1000 ml. round-bottomed flask, 
late with the side arm at the base of the neck projecting } in. into the condenser. 


a The charge is 300-500 gms., and is distilled to 350°C. at the rate of 7-10 
drops/5 mins. into a tarred Hempel flask, The second distillation is intended 
for the fractionation of the primary distillate contained in the Hempel flack. 
The neck of the latter is fitted with 6 ft. of No. 18 jack-chain disposed in 
1-ft. loops, and the whole surrounded by a draught-proof screen. Fractions 


= are collected in graduated test tubes (25 or 50 ml.) over the following tempera- 

ture ranges: to 170° C., 170°-235° C., 235°-270° C. and 270°-350°C. It is 
aq. shown that repeated distillations of low-temperature tars from a Hemple 
‘ith flask do not appreciably alter its composition. W. H. T. 
ale 


983. Conversion or Coat SutpHur ro Vo.iatTite SutrHuR ComPpounps 
Durtve CaRBontsaTion tn Streams or Gases. R. D. Snow. Ind. 
mr Eng. Chem., 1932, 24, 903. 
of Sulphur in raw coal appears mainly as pyrites and organic sulphur com- 
pounds of unknown composition. It is only economically possible to remove 
the coarser particles of pyrites by mechanical Pew’ representing about 
nd 20 to 25% of the total sulphur in the coal. Thermal decomposition has 
ste been suggeeted as a means of converting the sulphur into hydrogen sulphide, 
which can then be removed and converted into free sulphur. An extensive 
ls, review of the previous work is given in the paper, from which it is concluded 
that the conditions favouring sulphur elimination appear to be : (1) immediate 
= dilution of primary decomposition products with a sulphur-free gas and the 
P. removal of the mixture from the hot solid to minimise secondary fixation 
of sulphur ; (2) the use of a reactive gas such as hydrogen or steam for further 
conversion of sulphur to hydrogen sulphide, and (3) the avoidance of the 
amen cy lee mt et Ew Recon merge 
8, The authors have considered the carbonisation of a single coal in various 
nd gaseous atmospheres throughout the temperature range 350° C. to 1000°C., 


Is Hydrogen sulphide first appeared in the exit gases below 200 C., and the 
sulphur eliminated up to 270°C, is about 0-1% of the total, while that 
eliminated up to 360° C. is 10%. With nitrogen, carbon monoxide, methane 
and ethylene, the best desulphurisation is about 50% in all cases, and is 
reached about 600°C. There is no noticeable increase in the sulphur elimin- 
C ated with carbon dioxide at 800°C., neither is there any evidence of de- 
iti sulphurisation by the nascent hydrogen liberated by the cracking of methane 

or ethylene at 800 to 1000°C. Under the conditions of experiment (i.c., a 
. small charge of coal at uniform temperature), the passage of a stream of 
inert gas produced no appreciable increase in the sulphur eliminated. It 
; might be expected that small amounts of added water, hydrochloric acid 
’ and ammonium hydroxide would increase the elimination of sulphur, but, 
) using nitrogen bubbled through thgse liquids, no marked influence was 
P observed. With the reactive gas, hydrogen, the desulphurising action is 
: evident even at 400° C., and at 500° C. an apparent maximum of 65 to 70% 

is reached. A further desulphurisation begins above 700° C., and 87% of 
the sulphur is eliminated at 1000° C. Carbon monoxide is more effective 
than nitrogen below 500°C. and steam more effective above 500°C. 
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Anhydrous ammonia becomes an effective agent above 600° C., and at 1000°C. 
81-3% of the sulphur is eliminated. It is concluded that hydrogen is the 
most effective of the gases, steam good in the region 500 to 700° C., and water 
gas lies between hydrogen and carbon monoxide. Carbon dioxide and 
nitrogen are inefficient. 

By a combination of carbonisation in hydrogen following oxidation by 
ferric sulphate an elimination of 93-1% may be obtained. Two experiments 
are described in which instantaneous carbonisation of finely —- coal in 
hydrogen gave sulphur elimination of 56 and 59%. . H. 


984. Destructive DIsTILLATION OF CARBONACEOUS olisatee A. J, 
Meier. E.P. 374,838, 13.6.32. Appl., 12.12.30. 

The object of the invention is to provide a process for the manufacture of 
high-grade coke, in which maximum recovery of by-products is possible. 
The gases evolved during distillation are preheated by passage through hot 
residue, and then passed through the raw material, which is continuously 
agitated. Distillation is effected in an inclined rotary retort, which is 
gradually in the direction of travel of the material, expansion and 
agitation of the latter thus being provided for. W. H. T. 


985. DistmtaTion or Sotip Fuers. Soc. Recherches et Perfect. Ind. 
E.P. 374,923, 13.6.32. Appl., 12.3.31; Conv. (Ger.), 4.4.30. 

The fuel in the form of briquettes or solid pieces is heated in chambers 
through which a heating fluid flows at a velocity between 20 and 40 metres 
per sec. This velocity induces a state of turbulence which prevents the 
formation on the surface of the solid of inactive layers of fiuid. The pre- 
vention of the latter allows a considerable improvement of heat exchange. 
The material to be treated is disposed in a series of chambers of increasing 
temperatures, and the direction of fluid flow is periodically reversed in the 
hottest chambers, whilst in the coolest the fluid flow is from the bottom to 
the top. W. H. T. 


986. Distmiation or Somm Fuers. H. Dupuy. E.P. 375,250, 23.6.32. 
Appl., 2.4.32; Conv. (France), 3.4.31. 

Solid fuels are distilled by internal heating in a closed circuit with injection 
into the latter of hot or cold air. This partially oxidises the hydrocarbons 
in the circuit produced by the distillation. An externally obtained com- 
bustible gas is used for bringing the apparatus into operation or for use when 
the production of hydrocarbons is insufficient. W. H. T. 
987. CarpontsaTion or Coat, SHates, erc. D. de Ros and A. Paterson. 

E.P. 376,772, 15.7.32. Appl., 15.1.31. 

The material is passed in a fine state of sub-division through a tower or 
retort to which is admitted a gas which has been heated and electrolysed by 
electro-thermal means (electric arc). The uncondensible gas from the 
process is utilised as the gas medium, which is heated and electrolysed for the 
performance of the carbonisation and hydrogenation of the material and 
volatile products. W. H. T. 


988. U.S. Patents on COAL. 

C. Owens. U.8.P. 1,861,355, 31.5.32. A mixture of steam and finely 
divided coal under reduced pressure is heated and mixed with oil, a motor 
spirit fraction being subsequently condensed. 

M. Pier and K. Wissel. U.S.P. 1,864,496, 21.6.32. Production of non- 
knocking motor fuel, wax and lubricating oil from brown coal rich in bitumen. 
The coal is first extracted with benzene, then in two stages with anthracene 
oil, the final residue being hydrogenated in the presence of a catalyst. 


W. H. T. 
See also Abstract No. 957. 
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Geology. 


989. Manner or Satt Frowace ry Sart Domes. R. A. Jones. Oil Weekly, 
1.8.32, 66 (7), 31-36. 


The drilling up in 1930 of the Barbers Hill salt dome in Texas brought 
to light phenomena which contradict the original conception of the salt 
dome as a vertical cylinder of rock salt. Some 21 wells drilled on this dome 
have passed through both cap rock and salt into productive Tertiary sands 
and shales below. This suggestion of a mushroom-shaped salt mass with 
productive horizons under the salt overhang may lead to renewal of deep 
exploration on the flanks of other domes. 

Modern theories as to the origin of Gulf Coast salt domes assume an 
extensive bed of salt of Permian or Cretaceous age lying at least 15,000 to 
20,000 ft. below the surface. Crustal tectonic movements compressed this 
deep deposit, forcing it locally up lines of weakness into the overlying sedi- 
ments. The fact that salt can thus be squeezed upwards into plug or mushroom 
shaped masses suggests that it possesses plasticity. In proof of this, reference 
is made to the Kuh-i-Angura salt dome in Persia, where the salt from the 
exposed plug has been forced out and flowed downhill as a salt glacier. 

Both ice and rock salt are thus brittle, crystalline substances with plastic 
properties. In the case of ice, however, it is shown that movement takes 
place by the individual movements of ice grains upon one another, involving 
only momentary liquefaction of minute portions under stress, while the 
ice as a whole remains rigid as its crystalline nature requires. It appears that 
such a theory is agplicable to the upward movement of salt, which may assume 
plastic shapes yet remains sufficiently rigid to cause dislocation of the sur- 
rounding rocks. C. E. H. 


990. Zwotte Expects Desrer Pays. H. D. Easton. Oil Weekly, 8.8.32, 
66 (8), 30-32. 

The Zwolle field is situated on the southern flank of the North Louisiana 
uplift and is comparable in many ways to the East Texas field, which lies 
on the western flank. Each of these fields presents possibilities of production 
from the Glen Rose and Trinity formations. 

Two deep tests situated nine miles apart and lying to the north and south 
respectively of the present producing area at Zwolle have both penetrated 
the Glen Rose. This formation, as found in these tests, differs considerably 
from that penetrated in fields higher up on the uplift, and consists of grey 
limestone and greenish shale containing a salt water zone and an oolitic lime- 
stone with shows of oil. The test to the north has further penetrated an 
anhydrite series 370 ft. thick, the normal thickness of which in the fields on 
the uplift is about 500 ft. 

Both tests are situated well off the Zwolle structure, but nevertheless pro- 
duction is expected from an oolitic limestone below the anhydrite series. 
The northerly test also found an oil show in the base of the Washita formation, 
and it is believed that this horizon will prove productive in parts of the 
Zwolle area and also in the neighbouring Converse structure. C. E. H. 
2G 
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991. Burpanx SAND or KANSAS AND OKLAHOMA. G. Weirick. Oil Weekly, 
22.8.32, 66 (10), 25-28. 

Great difficulty is experienced in correlating the various sandstone members 
of the Cherokee formation of Lower Pennsylvanian age on account of their 
close proximity, lenticularity, and the fact that they continually overlap 
each other towards the north-west onto the Mississippi Lime. 

The Red Fork and Burbank sands of Oklahoma have now been definitely 
correlated with the so-called Bartlesville sand of Kansas. : 

The occurrence of the Burbank sand is very erratic. In the Creek-Okmulgee 
county region of Oklahoma it occurs in small isolated bodies, and is known 
as the Red Fork, while further west it becomes a consistent deposit 75 ft. 
thick. To the north again, in east-central Kansas, the sands become long 
thin lenticles. 

During Burbank times a north-south trending granite ridge formed the 
eastern boundary of the Central Kansas land mass and was flanked along its 
eastern side by the Burbank sea. In this sea were built up off shore bars in 
Kansas, beaches in Central Oklahoma, and other sand deposits in east-central 
and south-eastern Oklahoma, giving to the sand its varied distribution. 

The majority of the pools on the Burbank sand are located on simple 
monoclinal structures, in which the oil has accumulated up dip in recesses 
along the eastern margin of the sand. C. E. H. 


992. Ortory or Coat, Perroteum anp AspHatt. E. Berl. Petr. Z., 
17.8.32, 28 (33), 1-10. 

The theory of the origin of petroleum can be divided into three groups: 
(1) Theory that it is formed from simple hydrocarbons by the decomposition 
of carbides; (2) Engler’s theory of the formation of hydrocarbons by a 
decomposition process from fish ; (3) from flora of the sea and lakes. 

Apart from these theories Berl has developed the theory that humus cdal, 
petroleum and asphalt which belong fundamentally to the same class of 
substances, are formed from cellulose and intermediate products of the coking 
of coal. These products are converted into aliphatic, aromatic and hydro. 
aromatic hydrocarbons, according to the prevalent geochemical conditions. 

The question of optical activity still remains undecided. There are types 
of petroleum which are optically active and others which are optically in- 
active. The activity is generally maintained to be due to the presence of 
high-boiling fractions, although it has not been ascertained to what substances 
the optical activity of some petroleums is due. Some investigators are of 
the opinion that it is due to the conversion products of fats and waxes, or 
to the pr e of cholesterol. 

Berl has found a slight optical activity in his petroleums, and suggests 
that it is due to the presence of cellulose which is capable of forming optically 
active conversion products. When he found no optical activity in the 
petroleum he concluded that coking, hydrogenation or cracking caused a 
racemisation of the substance. Moreover, it so happens that in geological 
periods of time the temperature is not sufficiently high in the pétroleum 
formation process to produce optically active conversion products. 

W.S. E. C. 
993. Russtan Or Deposits. Chem. Trade J., 1932, 91, 218. 

According to the Tass Agency geological investigations have revealed 
extensive new oil-bearing regions in the North Caucasus, notably in the 
districts of Kayakent and Malgobek. Kayakent is only about 40 miles from 
the oil refineries at Makhach-Kala on the Caspian Sea; the deposits in this 
area extend to 4000 acres and the crude contains up to 35% of benzine. 
Explored deposits are estimated at 16 million tons. R. A. E. 
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Field Technology. 


994. AncHorep Tusrine Proves Errecrive. W. A. Sawdon. Petr. Eng., 
August, 1932, 3 (12), 33. 


With an increase of depth in pumping wells an increase in wear on the 
tubing has been experienced, This has resulted from the vertical movement 
of the tubing and its whipping whilst being pumped. 

Bronze protectors similar to the rubber design have been tried out, but 
with small success, and anchoring of the tubing is the method now being 
adopted. 

A tubing catcher with a mechanically operated anchor is run on the string, 
and set at a predetermined point above the perforations. 

When the anchor reaches the desired depth, the tubing is turned to the 
right, this action causing the setting sleeve to actuate the tubing catcher 
and set the slips against the casing, preventing the tubing from descending 
further. The tubing, held at the bottom, is next set down with all its weight. 
It is then picked up to a point slightly below that at which the catcher would 
be released and there suspended. 

A small turn of the tubing at the anchor is all that is required to 
release it. 

Where the clearance between the tubing and casing is limited, the standard 
type catcher is not always adaptable. To overcome this difficulty, an 
eccentric type catcher is used. Only two slips are used with this type, and 
both are located on one side. The catcher is mounted eccentrically on the 
tubing, but the top and bottom guide collars are placed concentric with the 
casing. 

When running the tubing to these great depths, two catchers should be 
used, although one actuated by the anchor and placed near the bottom of the 
string has been found adequate for holding the tubing without slippage 
during pumping operations. 

The wear on the collars and whipping have been reduced and, in addition, 
an increase in production has been noted. This latter fact is put down to 
obtaining the full length of stroke of the pump. 

Steady production and an increase in mechanical efficiency are also 
obtained. L. V. W. C. 


995. Serrmce Drimt Pires as Castina Overcomes “ Heavine SHALE.” 
J. Logan, Oil Weekly, 1.8.32, 66 (7), 25. 


Shales highly impregnated with gas have been a source of trouble in many 
parts of the world, and various methods to drill through them have been 
tried without complete success. 

On the South Texas field the problem was approached from a totally 
different angle from that previously adopted. This involved the setting 
of the casing in the heaving shale as the drilling proceeded. A special 
collapsible drilling bit was used, the bit being welded to the lower end of the 
casing. The blades of the bit were in the expanded position during drilling 
through the shale, but when regular solid formations had again been reached 
an overshot was run into the well, passing down in the casing to the bit head. 
This overshot gripped the spear head, and on the upward pull unlocked the 
cutting blades of the bit and permitted them to collapse and to be withdrawn 
from the well. The bit head remained at the bottom of the string, and served 
as a setting shoe. L. V. W. C. 
2G2 
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996. Reszrvorr anpD Borrom-Hotz Propvctne Pressures as A Basis op 
Proration. C. V. Millikan. Oil Weekly, 8.8.32, 66 (8), 34 


The allowable production from a prorated field may be allocated to the 
individual wells or leases by three methods: (1) Bottom-hole producing or 
flowing pressures, (a) the potential capacity of a well to produce, (6) a uniform 
differential pressure while producing at the allowed rate; (2) reservoir 
pressures ; (3) a combination of (1) and (2). 

A relationship exists between the rate of production and the differentia] 
pressure between the reservoir and the bottom of the well. A curve may be 
drawn from which an open flow can be calculated after the determination 
of the bottom-hole pressure at a few different low rates of flow. The calcu. 
lated open flow of small oil wells may be reasonably close to the actual, but 
in r wells it may be higher. Variations will also be caused by different 
sizes of flow strings and gas-oil ratios. 

Maintenance of uniform reservoir pressures is the most equitable method 

of prorating. 
Where allowed production is allocated on the basis of decline of reservoir 
pressure, some tentative distribution must be made. Wells which have a 
greater decline in reservoir pressure than the average in the field will have 
the allowed production correspondingly decreased, while for those in which 
the reservoir pressure has declined less than the average the allowed pro- 
duction will be proportionately increased. 

A different type of problem is shown where encroaching water is present. 
In this case the wells nearest the water will have their allowed production 
increased on the next adjustment, whilst wells further away from the water 
would have their allowed production decreased. In the extreme case the 
wells furthest from the encroaching water may be almost closed in and the 
oil produced from the wells nearest the water. 

Whilst this method may result in certain inequities in favour of the edge 
leases, it is probable that in the end there would be a greater recovery from 
the field. L. V. W. C. 


997. Darmi-Horz Orrentation an Aspect oF Proper Wet Spacine. 
W. L. Baker. Petr. Eng., July, 1932, 3 (11), 33 

Well spacing and straight-hole drilling must be considered together if 
the benefits to be obtained from the former are to be realised. 

In conducting any well-spacing programme, it is essential that the exact 
location of the bottom of the well be determined if the drainage area is to be 
estimated. Not only must the degree of deviation be determined, but also 
the direction of the course taken by the well. 

The drawings given with the article illustrate clearly the importance of 
determining bottom-hole location in any well-spacing programme. 

L. Vv. W.C 
998. Mopsrn Om Propuction Prositems. A. B. Thompson. J.I.P.T., 
1932, 18, 630-691. 

An informative lecture and discussion on the production of petroleum 

crude oil under a variety of conditions and the problems involved. G. R. N. 


999. Srupy or Enercy ry Retation To Propvuction or Om. 8. F. Shaw. | 


J1.P.T., 1932, 18, 692-700. 
An article on the energy relations involved in the operation of petroleum 
oil wells by the air-lift and — methods. Data is given, ar with a 
method of computing a factor of efficiency. G. R.N. 
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Crude Oil. 


1000. Transrormer Oms From Rumanian Crupe Ons. C. Creangié. 
Petr. Z., 8.6.32, 28 (23), 1-8. 

Extraction with liquid sulphur dioxide (Edeleanu) of transformer oils from 
Rumanian crude oils, followed by treatment with a decolourising earth or 
with a small quantity of sulpho-acids, produces transformer oils which are 
superior as regards resistance to oxidation to those refined with sulphuric 
acid. The refinery losses are less and the refined product is equal in quality 
to Russian lubricants. The best Rumanian transformer oils are obtained 
from Baicoi and Runcu crude oils. As a general conclusion it is maintained 
that Rumanian crude oils are unsuitable for the production of transformer 
oils, although the quality of the transformer oil is dependent to a great extent 
on the refining process. W. 8S. E. C. 


1001. Fresr Mississtrr1 Crupe nas Heavy Aspuartic Base. Oil and Gas J., 
25.8.32, $1 (14), 14. 

Commercial production of crude oil in Rankin County, Mississippi, has 
now been attained. The oil has a heavy asphaltic base and is free from 
paraffin. It has the following characteristics : gravity 13-6, flashpoint 285° F., 
viscosity 8.F. at 122° F. 202, pour test 0° F., water and sediment 10%, 
sulphur 1-82% 

The following products may be obtained from the dehydrated crude : 
gas oil (66” 8.U./100° F., pour test 0° F.), 30%; lub. oil distillate (1060° 
§.U./100° F., pour test 0° F.), 25%; asphalt (105 Pen.), 43%. 

The crude has a very large lubricating cut and a high percentage of asphalt, 
similar to Smackover crude. Cc. L. G. 


1002. Crackisc Garper Crupe. W. T. Ziegenhain. Oil and Gas J., 
11,8.32, $1 (12), 9 
In a plant recently modernised at Garber, Okla., 70% of 400 endpoint 
gasoline of 67/68 octane number is produced from the local crude by the 
installation of a combination liquid vapour-phase cracking and naphtha- 
reforming unit, a complete vapour recovery plant pressure distillate 
debutaniser and stabilising unit. 





Fifty-eight per cent. of the Garber crude is taken off in the Winkler Koch 
stills, 24% being 300° E.P. straight-run gasoline of octane number 61, 24% 
437° E.P. gasoline and 10% kerosine. The topped crude is used as cracking 
stock, while the heavy naphtha and kerosine go to the reforming unit. The 
combined cracking and reforming unit produces 2000 Ib. press. dist. per day, 
and is of conventional design and operation, except that one furnace accom- 
modates both the cracking coil and the reforming coil. The overhead streams 
are also discharged into a common tower. The pressure distillate rerun unit 
is a converted Jenkins cracking unit, which utilises indirect heating to keep 
down the gum content of finished gasoline. 

A flow-sheet of the rerun unit and descriptions of the vapour recovery 
pressure distillate debutanisers and stabilising equipment are given. 

C. L. G. 
1003. U.S. Parents on Crupe Or. 

T. J. Ryan. U.S.P. 1,862,942, 14.6.32. Pipe still distillation of crude 
oil previously mixed with water, whereby corrosive sulphur compounds are 
eliminated. 

J.C. Walker. U.S.P. 1,863,143, 14.6.32. Breaking crude oil-water emulsions 
by an addition of a cymene sulpho-compound. 
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H. E. Widdell. U.S.P. 1,865,494, 5.7.32. A method of fractionating crude 
oil whereby the pressable wax in the wax-containing fraction is separated 
from the non-pressable wax. 

B. T. Brooks. U.S.P. 1,868,966, 26.7.32. Purifying crude oil by removing 
incondensible gas and hydrogen sulphide under sub-atmospheric pressure, 
Hydrogen sulphide is removed from the gas and the latter returned to the 
crude to effect agitation thereof. 

H. Heckel and W. T. Reddish. U.S.P. 1,872,286, 16.8.32. Crude oil-water 


emulsions are resolved by the addition of dehydrated sludge layer and oj] 4 


layer mineral oil sulphonic bodies mixed with hydrocarbon oil. Separation 
is effected by heating and settling. 

J. O. Peirce and W. T. Reddish. U.S.P. 1,872,333, 16.8.32. Crude oil. 
water emulsions are resolved by the addition of ethyl sulphuric acid, sodium 
sulphonate and pitch, heating to 150° F. and settling. 

A. Johnson. U.S.P. 1,872,958, 23.8.32. Apparatus for continuous treat. 
ment of emulsions. The latter are atomised into a current of heated gas 
and passed downwardly through a dehydrating shaft, from the bottom of 
which moist gas and oil are removed separately. 

J.C, Walker. U.S.P. 1,873,165, 23.8.32. Emulsions are resolved by the 
action of a hydrocarbon substituted derivative of a polycyclic aromatic 
compound and a relatively small proportion of cresylic acid. W. H. T. 


Gas. 


1004. CatcuLatTion or Firow or Gas TuHroven Pires. L. H. Hohl. 
Refiner, 1932, 11, 460-462; Oil Weekly, 11.7.32, 66 (4), 26. 


A discussion leading up to and presenting a diagram for the solution of 
the problem of pressure drop for the case of steady flow of gases through 
pipe 100 ft. in length and of the standard commercial sizes. The diagram 
is based on a developed form of the general formula hy = f (4a) (u*/2g). 
Using an equation f = 0-217/(dup/yz)*""* the general formula becomes :— 
hf = [0-217/(dup/u)*"*) (L/d) (u*/2g) and for L = 100 ft., g = 32-2 and 
D in inches, hf = (6-293V°"* u*™)/D'"* (W?82/D+-8), which may be 
transformed into p = 581 (#°""*/p) or p = 0-0001926 (u%"*/g) (W**"/D**), 
The diagram is applicable to air or steam flow problems over ordinary ranges 
as well as that of many other gases without correction factor. 

Where: d = Actual inside diameter of pipe in ft.; D = actual inside 
diameter of pipe in in. = 12d; f = friction factor—no units; g = gravita- 
tion constant = 32-2 ft./sec.* ; hg = frictional loss of head in ft. ; L = length 
of pipe in ft. ; p = pressure drop in Ib./sq. in; u = mean velocity in ft./sec. ; 
W = pounds of gas per hour; p = density of gas in lb./cu. ft.; 4 = absolute 
viscosity of gas in English units (poises x 0-0672); v = u/p = kinematic 
viscosity in English units ; ae ” = — Reynolds number. B.C. A. 
1005. Gum Deposrrs my Gas Disrraisutine Systems. I. Liquip-PxHase 

Gum. A. L. Ward, C. W. Jordan and W. H. Fulweiler. Ind. Eng. 
Chem., 1932, 24, 969. 

The authors divide gums into two classes: (1) A neutral or slightly acid 
alkali-insoluble material of low nitrogen content characterised by orderly 
decomposition on heat treatment with the production of quantities of the 
parent substances. This type of gum is formed in the liquid phase by the 
polymerisation and oxidation of unsaturated hydrocarbons, and is found 
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only in carburetted water gas or mixed gas. (2) A strongly acid alkali- 
soluble material with a nitrogen content of 5% or more, characterised by 
violent decomposition on heating with the production of carbon, carbon 
dioxide, carbon monoxide, nitric oxide, and a small quantity of oil. This 
type of gum is formed in the liquid phase by the action of one or more oxides 
of nitrogen, largely on unsaturated hydrocarbons, and is of major importance 
only in coal or coke-oven gas. 

The liquid hydrocarbons in gas were isolated by condensation at. -—78° C. 
and subsequent fractionation and were identified. In water-gas the only 
unsaturated hydrocarbons boiling above 120°C. were styrene and indene. 
The fractions boiling between 80 and 120° C. were only slightly unsaturated, 
while 1, 3 butadiene and cyclopentadiene were isolated from the material 
boiling below benzene. In the case of coal and coke-oven gas coumarone 
was doubtless present in the indene fraction. For the quantitative deter- 
mination of these compounds low-temperature condensation was used, and 
the unsaturated hydrocarbons were determined in each fraction by titration 
with standard bromine in carbon tetrachloride until a faint reddish-brown 
colour persisted for 30 seconds. With butadiene and cyclopentadiene 
bromination was only 70% complete under these conditions, and the necessary 
correction was made in estimating these hydrocarbons. 

It was necessary to determine whether degree of unsaturation as repre- 
sented by bromine titration actually represented the ability of the different 
fractions to form gum, and a method was evolved based on the quantity of 
gum formed on treatment with 95% sulphuric acid. Details of the method 
are given. The authors concluded that in general the degree of unsaturation 
by bromine closely parallels the quantity of gum formed by sulphuric acid, 
and that only a portion of the unsaturated hydrocarbons in the fractions 
boiling between 75° and 80° C. are gum-forming. 

Polymerisation with stannic chloride is mentioned as a possible method 
of separating different gum-forming hydrocarbons. E. N. H. 
1006. Free Enercy or Warer, Carson Monoxipr, Carson Dr10oxIpE 

AND Metuane. J. Chipman. Ind. Eng. Chem., 1932, 24, 1013. 

Recently, much progress has been made in the application of physical 
chemistry to the problems of steel making and metallurgy in general. For 
this purpose accurate equations for the free energy of water, carbon monoxide, 
carbon dioxide and methane are required. The equations of Lewis and 
Randall and of Eastman are criticised. 

Simplified expressions, based essentially on the recent work of Eastman, 
are given for the heat capacities of gases in the range 300° to 2300° KK. The 
results of the work of Rossini and of Roth are used in deriving the free energy 
equations. Equilibrium values are used to evaluate the integration constants. 

The equations derived are :— 

(1) Water : 
H, + 40, = H,O (g); 4 F° = -57,120 + 2-75 In T—0-00075 T° 
—6-65T. 
(2) Water gas: 
CO, + H, = CO + H,O(g); 4 F° = 10,020 + 0-40TinT + 0-0018T* 
—0-25 x 10°T*—13-63T. 
(3) Producer gas: 
C (graphite) + CO, = 2 CO; JF° = 40,070—4-40TinT + 0-0048T* 
—0-45 x 10°T*—14-90T. 
(4) Carbon monoxide : 
C + 40, = CO; AF° = -27,070-2-05TinT + 0-00225T*—0-20 x 10 
“T*—7-92T. 
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(5) Carbon dioxide : 
C+0O,=CO,; AF° = -94,210 + 0-30 TinT-0-0003 T* + 0-05 x 10 


~“T*—0-94T. 
(6) Methane : 
C (graphite) + 2H, = CH,; 4F° = -15,320 + 11-00 TinT-0-0058T? 
+ 0-50 x 10 “T* —50-94T. E. N. H. 


1007. Separation or UnsaturaTep HyprocarBons rrom Gas Mrxturss, 
J. Y. Johnson, Assr. to I. G. Farbenind A.-G. E.P. 377,193, 18.7.32. 
Appl., 16.4.31. 

Hydrocarbons having triple carbon linkages are separated from gas mixtures 
by washing with liquefied substances such as sulphur dioxide, ammonia, 
carbon dioxide and methy! or ethyl chloride. The hydrocarbons with triple 
linkages are recovered in the form of compounds formed by chemical conver. 
sion with the solvent employed. W. . Tf. 


1008. Propvucrion or Atconots From Oxerines. G. F. Horsley and 
I. C. I, E.P. 378,865, 16.8.32. Appl., 16.5.31. 

A process is described for the catalytic hydration of olefines (propylene) at 
elevated temperatures (150°-300° C.) and pressures (100 atm.) in the vapour 
phase, there being a large excess of olefine relative to water vapour. The 
catalyst consists of boron phosphate previously freed from phosphoric or 
boric acids by treatment with steam at elevated temperatures, whereby free 
acid is volatilised. The gaseous products of hydration are cooled to separate 
an aqueous solution of alcohol, the surplus olefine being recirculated. 

W. H. T. 


1009. Removat or Sutpuur rrom Gases. C. Otto. E.P. 379,247, 25.8.32. 
Appl., 1.4.32. Conv. (Germany), 15.4.31. 


This is a dry process for the removal of sulphur from gases which are to 
be compressed for transmission to a distance, or for liquefaction. The usual 
solid purifier mass containing a compound which reacts with sulphuretted 
hydrogen is inserted behind the compression stage of the gas. W. H. T. 


1010. U.S. Parents on Gas. 


H. J. Nichols and P. E. Kuhl. U.S.P. 1,869,611, 2.8.32. Automatically 
operating gas absorption equipment. Means are provided for the adjustment 
of the quantity of absorption oil in accordance with variations in gas flow 
and for the control of inflow and outflow of oil and inflow of steam to the 
stripping still. 

P. K. Frolich. U.8.P. 1,869,681, 2.8.32. Gaseous paraffins are converted 
by heating, into olefines and free hydrogen. The latter is removed by partial 
combustion in the presence of a catalyst and the olefines polymerised to form 
higher boiling hydrocarbons. 

C.J. Ramsburg. U.S8.P. 1,872,808, 23.8.32. Fuel gas containing aromatics 
is treated with petroleum oil to remove aromatics. The enriched oil is steam 
distilled and the residue containing heavier aromatic hydrocarbons cracked, 
the cracked distillate being blended with the steam distillate. 

W. M. Parkman. U.S.P. 1,875,199, 30.8.32. Separation of natural gas 
into its constituted hydrocarbons and their liquefaction in a purified form. 
The gas is dried and desulphurised, separation being effected by means of 
an adsorptive agent consisting of red cedar charcoal. W. H. T. 


See also Abstracts Nos. 1041, 1043. 
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Motor Fuels. 


1011. Anturmve Sonusrmrry or Gasotive anp Anti-KNock Vatuz. C. T. 
Nunn. Refiner, 1932, 11, 434. 

For cracked gasolines it is claimed that, provided the cracking charge 
is constant as to base, the aniline test may be used to evaluate anti-knock 
quality of the gasoline. The cloud point of a mixture of 10 ml. each of 
aniline and the gasoline under test is used as requiring less time than the 
determination of critical solution temperature. B.C. A. 
1012. Aviation Gasourye. C. K. Francis. Oil & Gas J., 4.8.32, 

$1 (11), 14. 

Gravity, sulphur content and volatility are of importance in connection 
with gasoline for aviation purposes. The evolution of volatility specifications 
is outlined and the significance of each of the 10%, 50% and 90% distillation 
temperatures is pointed out. More recent research has shown the influence 
of vapour pressure and knock rating on performance. The current specifica- 
tions of the Domestic and Fighting qualities issued by the Federal Specifica- 
tions Board and that of U.S. Army Fighting Grade are quoted. The causes 
and effects of gas lock are described, and figures given to show the influence 
of altitude on the temperature at which gas lock occurs with a given 
gasoline. The history of anti-knock testing is related, the importances of knock 
rating stressed and the relative effectiveness of various knock inhibitors 
quoted. The main points in the specification for Stanavo aviation gasoline 
are stated, and references made to the recently developed high flash point 
aviation spirit and to fuels for Diesel aircraft engines. Several samples of oil 
sold for use in these engines have been analysed and the limiting test results 
are tabulated. The more important features are: Grav. A.P.I., 36-42°; 
Vise. 8.U. at 100° F., 48-56 secs.; Sulphur content, 0-05-0-4% ; Carbon 
residue, 0-3-0-6. R. A. E. 
1013. Gasormve Srorace Losses. L. C. Hamlim. Oil & Gas J., 4.8.32, 

$1 (11), 12. 

During the past year the Chicago Bridge and Iron Works in conjunction 
with 12 oil companies has conducted a survey of gasoline evaporation losses 
during storage in large tanks in north central and north eastern districts of 
U.S.A. The method employed for determining evaporation losses was 
based upon the decrease in vapour pressure of the gasoline and was described 
by the originators at the A.P.I. annual meeting in 1930. A résumé is given 
and the accuracy of the method was further checked by comparing the 
losses from small containers as determined by weight, and by the vapour 
pressure method under conditions of rapid and slow evaporation, and also 
evaporation caused by pouring from one container to another. The mean 
difference between the two methods in four tests was 0-05%. 

All storage consisted of steel tanks of 5000 bris. capacity or larger and 
equipped with either steel cone or floating roofs. The latter were of the 
Wiggins pan type or Wiggins pontoon design. All tanks were painted light 
in colour and were from full to one-third full. The length of the test periods 
varied from 3 weeks to 4 months, and an arbitrary mean atmospheric tempera- 
ture of 56° F. was used to differentiate between “ summer” and “ winter” 
tests. The gasolines were of the regular or competitive price type, the 
average vapour pressures being 9-7 lb. Reid at 100° F. for the summer gaso- 
lines and 11-3 Ib. for the winter gasolines. The data accumulated is tabulated 
showing season, location, size of tank, capacity, average depth in tank during 
test, average vapour pressure and rate of evaporation in terms of both gal./ 
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annum and gal ./sq. ft. of tank area per annum. It was found that the 
average annual evaporation loss per sq. ft. of tank area was 11-6 gal. for cone 
roof tanks and 2-2 gal. for tanks fitted with floating roofs. The rate oj 
liquid loss for either type was practically independent of liquid depth 
between the limits of full and one-third full. The average decrease jn 
vapour pressure for the first 1% evaporation loss was 0-9 lb. and for the 
first 5% 3-9 Ib./sq. in., but variations from the average were considerable, 
R. A. E, 


1014. Furst ror I.-C. Enemes. J. A. G. Baker. E.P. 378,005, 2.8.39. 
Appl. 30.4.31. 


The fuel is the gas obtained by the electrolysis of water. The apparatus 
comprises a plurality of positive and negative electrodes in the form of plates 
arranged alternately and insulated from one another. A space is provided 
above the liquid in which the plates are immersed, for the accumulation of the 
gas. A valve controlled restricted passageway connects the gas space to 
the engine and means are provided for mixing air with the gas. W. H. T. 


1015. Moror Fvuers. Standard 1G. Co. E.P. 378,089, 8.8.32. Appl. 
8.5.31. Conv. (U.S.), 2.7.30. 


The patent concerns the use of a kerosine fraction as a motor fuel. The 
oil is fractionated to produce a cut of flash point above 100° C., free from 
heavy ends boiling above 500° F. and lying within a boiling range of 275°- 
450° F. The fuel may be a natural oil cut, or a synthetic or hydroformed oil, 
and anti-detonating agents may be added if necessary. we &. TF. 


1016. Moron Fvuets. Deutsche Hydrierwerke A.-G. E.P. 379,231 
25.8.32. Appl. 29.2.32. Conv. (Germany), 20.3.31. 


The anti-knock value of gasoline is increased by the addition of one or 
more solid aliphatic alcohols containing at least eight carbon atoms in their 
molecule. These alcohols are dissolved in high boiling point hydrocarbons 
and added in solution to the fuel. W. H. T. 


1017. U.S. Parents on Moror Sptrarr. 


T. T. Gray. U.S.P. 1,865,467, 5.7.32. Vapour phase refining of cracked 
gasoline by passage through solid adsorptive material, the vapour velocity 
being sufficient to carry polymers from the bed of adsorptive material as fast 
as they are produced. 


F. G. Graves. U.8.P. 1,867,697, 19.7.32. Gum forming bodies are re- 
moved from distillates by contact at raised temperatures with metallic 
copper in the absence of copper oxide and then with adsorbent clay. 


D. E. Day. U.S.P. 1,867,908, 19.7.32. Treatment of naphtha by mixing 
with aqueous alkali solution, heating of the mixture to 350°-500° F. under 
pressure, and then vaporising the purified naphtha from products of reaction 
and excess caustic alkali. 


L. M. Henderson and 8S. W. Ferris. U.S.P. 1,868,102, 19.7.32. Gasoline 
is distilled into a series of fractions of irregularly varying anti-detonating 
qualities, those of high anti-knock value being blended. 


J. C. Morrell and G. Egloff. U.S.P. 1,868,333, 19.7.32. Refining of dis- 
tillates with liquid sulphur dioxide and thus removing sulphur compounds 
and unsaturated hydrocarbons as extract. The refined oil is treated with 
sulphuric acid for the removal of sulphur compounds and then blended with 
the unsaturated hydrocarbons obtained from the extract. 
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W. H. Shiffler, M. H. Holm and M. F. Miller. U.S.P. 1,869,781, 2.8.32. 
Removing fixed chlorides from fuels obtained by the treatment of heavy 
oils with aluminium chloride. The light oil is heated to 300° F. under pressure 
in the presence of a catalyst adapted to decompose combined chlorine. 

Ww. N. Davis and W. H. Hampton. U.S.P. 1,869,885, 2.8.32. Treatment 
of motor fuel containing sulphur compounds and unsaturated hydrocarbons 
with sulphuric acid. The latter is of such a strength and quantity as to be 
capable at low temperatures of selectively removing part of the sulphur- 
bearing bodies and of polymerising another part. 

J. C. Morrell. U.S.P. 1,870,063, 2.8.32. Treatment of light cracked 
gasoline with sulphuric acid. The latter is used as a solution in a water free 
soluble organic acid. 

J. H. Jones. U.S.P. 1,872,463, 16.8.32. Treatment of light coal tar 
distillates with sulphuric acid to give a liquid sludge. The acid-treated oil 
is mixed with water and the mixture heated until the insoluble impurities 
agglutinate. Acid is separated from the latter which is then dispersed in 
water. - 

L. P. Chebatareff. U.S.P. 1,872,679, 23.8.32. Petroleum distillates are 
deodorised by washing with an aqueous solution of sodium bicarbonate. 

C. R. Wagner. U.S.P. 1,873,728, 23.8.32. Vapour phase cracked spirit is 
distilled into a light and a heavy fraction. The latter is treated with conc. 
sulphuric acid and the former with more dilute acid. A third and lightest 
fraction is maintained at an elevated temperature in order to effect polymerisa- 
tion without acid treatment. The three refined fractions are subsequently 
blended. 

R. C. Osterstrom and R. T. Tucker. U.S.P. 1,873,783, 23.8.32. Gum and 





colour forming bodies are removed by contacting cracked spirit vapours with 
comminuted solid adsorptive material in a flowing stream. Polymerised 
material is subsequently removed by distillation. W Me Be 


See also Abstracts Nos. 1075, 1077. 


Lubricants and Waxes. 


1018. Errecr or Vacuum on Lusricatinc Or: Compositions. R. 8. 
Danforth. Refiner, 1932, 11, 408-411. 


The use of vacuum in the distillation of lubricating oils is principally 
useful in the reduction of cracking, in the improved separation of fractions 
and the reduction of heat input and condenser requirements. 

In shell still distillation, gas evolution due to cracking becomes marked at 
about 640° F., but with pipe still distillation operation may proceed to 700°. F. 
The lower boiling temperature effected by diminished pressure decreases 
the percentage of heavy hydrocarbons in the vapours and for a 
given degree of separation the amount of reflux and heat required to 
re-evaporate this reflux and the heat input to the condenser is thereby 
diminished. The application of steam and vacuum to this end and equipment 
for the production of diminished boiling temperatures are discussed. 

B. C. A. 
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1019. Errecr or Oximartion on Lusricatinc Ons. H. B. Batchelor, 
Petr. Eng., Aug.. 1932, 3 (12), 28 


The effect of oxidation on refined lubricating oils from paraffin base crude 
and from mixed base crude have been compared. Oxidation was effected 
by air delivered at the bottom of a flask, under the surface of the oil, through 
@ glass tube drawn out to a small nozzle. Arrangements were made for 
controlling rate of air flow and for withdrawing samples when required. 
The oil was maintained at 275-300° F. and the tests continued for 24 hours, 
At 3-hours periods samples were withdrawn and their colour and organic 
acidity recorded. On the original oils and the samples after 24 hours 
oxidation, tests for viscosity and sludge were also made. The results show 
(1) greater darkening of mixed base oil, which also contained .05 cc. of 
sludge at the conclusion of test; (2) greater increase in acidity of mixed 
base oil ; (3) greatest increase in organic acidity occurred towards the end of 
the test. It is concluded that lubricating oils from mixed base crudes are 
more susceptible to oxidation below 300° F. than those from paraffin base 
crudes. In order to see whether the increase in organic acidity in the oils 
caused a decrease in coffiecient of friction, tests were made in a Herschel 
oiliness machine on the original oil and on the same oil after 6 hours oxidation. 
Using a brass disc the coefficient of friction only dropped from 0.152 to 0.148. 

R. A. E. 
1020. Formation or Nirro-HypRocARBONS IN THE moTOR. E. Graefe. 
Petr. Zeit., 8.6.32, 28 (23), Motorenbetrieb, 5 (6), 5-6. 

Graefe describes an experiment in which he regenerated large quantities 
of used lubricating oils and detected nitric acid fumes and a minute quantity 
of a liquid nitrogen compound in the distillate when the temperature of the 
distillation was 125-135°, the absorbed benzine having been removed. The 
liquid product turned diphenylamine sulphate dark brown. He maintains 
that these products indicate the formation of nitrogen compounds in the used 
oil and states they are produced by combination of atmospheric nitrogen and 
oxygen in the motor or from unburnt portions of used benzine or by decomposi- 
tion of the lubricating oils; the high initial pressure in the Diesel motor 
favours the formation of the nitrogen compounds by the decomposition of 
lubricating oils. W. 8. E. C. 


1021. Manvuracrure or Leap Soars WITH RESPECT TO LUBRICANTS. 
W. T. Sieber, Petr. Eng., July, 1932, 3 (11), 32. 

Lead soaps may be prepared from any animal or vegetable oil, beeswax 
rosin, etc., but only a few of these lead soaps are of practical value. Lead 
linoleate is used extensively in the paint industry as a drier, and lead oleate— 
known as lead plaster—is used in pharmacy. 

Lead soaps prepared from fish oils, oleic acid, etc., are used extensively as 
gear lubricants, those from unsaturated fatty oils being preferred. They 
are manufactured by (1) Double decomposition process or (2) Fusion (high 
temperature) process. Double decomposition is used when a comparatively 
pure lead soap is required, as the process is rather complicated and expensive. 
The fatty oil is saponified with NaOH solution and the soda soap dissolved 
ina large amount of water. Lead acetate solution is added and the precipitated 
lead soap removed and washed with water to remove sodium salts, followed 
by dehydration by heating at 250° F. (Details of the process are given.) 

The fusion process is more commonly employed in the manufacture of 
lead soaps for use as lubricants. It is much quicker and more easily controlled 
than the former method. It consists in heating litharge and fatty oil in a 
kettle to 500° F., the lead soap being formed with the liberation of water 
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which is subsequently boiled off. The resulting lead soap, which is a heavy 
black mass of high consistency, is cut back with a suitable mineral oil stock. 
It is claimed by some manufacturers that the incorporation of lead soap made 
by the fusion process imparts a low cold test to the resulting a but 
there appears to be some doubt about this. . L. G. 


1022. U.S. Patrewrs on Lusaricatine Om. 


C. 8. Garland, E. Beacham and J. A. Pickard. U.S.P. 1,866,970, 12.7.32. 
Oil purifying apparatus for I. C. engines, incorporating a filter, means for 
controlled heating of the oil by waste heat from the engine and means for 


condensing oil vapours. 


R. E. Manley. U.S.P. 1,867,580, 19.7.32. Dewaxing of oil by chilling and 
continuous settling and concentration of wax in one portion of the oil. The 
wax concentrate is chilled and wax separated in two stages. 


H. G. Smith. U.S.P. 1,868,473, 19.7.32. A lubricating oil with a green 
bloom is obtained by the addition (1%) of a residual oil formed in treating 
petroleum products with aluminium chloride. 


L. L. Davis. U.S.P. 1,869,008, 26.7.32. Dehydration of lubricants by 
heating to 200° F. and spraying into a zone at sub-atmospheric pressure. 


Cc. C. Miller. U.8.P. 1,869,608, 2.8.32. Standard colour and bloom are 
imparted to unduly light coloured lubricating oils by the addition of asphaltene 
like polymerisation bodies. The latter are obtained from spent fuller’s earth 
through which lubricating oil has been filtered. 


G. D. Graves. U.S.P. 1,871,172, 9.8.32. Recovering wax from Foot’s 
oil. The oil is chilled to 63°-73° F. and agitated with inert gas in order to 
produce a fine mushy mass which is filtered while the gas bubbles are still 
distributed in the oil. 


J. G. Ford. U.S8.P. 1,871,681, 16.8.32. Reconditioning and removing 
water and oxidation products from insulating oil. The oil is treated with a 
controlled amount of fuming sulphuric acid and then with silica-gel. 


J. G. Ford. U.S.P. 1,871,682, 16.8.32. Reconditioning and removing 
emulsifying agents from naphthene base oils. These are treated with conc. 
sulphuric acid and then with an inorganic salt (e.g., AICl,) capable of pro- 
ducing demulsification. The oil is finally separated from sulphurated products 
by washing with alcohol. 


L. D. Jones. U.S.P. 1,872,963, 23.8.32. Used oil is purified by heating and 
centrifuging under reduced pressure. 


E. A. Barbet. U.S.P. 1,873,734, 23.8.32. Continuous vacuum distillation 
of lubricating oils in three stages. 


8. W. Ferris. U 8.P. 1,874,946 and 1,874,947, 30.8.32. Separating oil into 
parafinic and naphthenic fractions by extraction with (a) an aromatic acetate, 
and (5) an organic thiocyanate. W. H. T. 


See also Abstracts Nos. 1000, 1078, 1079. 
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Asphalts and Fluxes. 


1023. Evatvation or Perroteum Aspxatt. G. Bandte. Erddl u. 7 
1932, 8, 380-383. 


The author disagrees with the conclusions of Longinus (Erdél u. Teer, 
1932, 8, 125; cf. Abs. 478) that the value of asphalts for road-making 
purposes, etc., is largely determined by the paraffin and sulphur contents, 
Data is given showing that, in the case of asphalts either of similar or different 
origin, the deterioration on heating to 165°C. for 15 hours, has no direct 
connection with the contents of paraffin or sulphur. 

It is considered that the properties depend on the chemical constitution 
of the asphalt as a whole, and that methods and treatment may be found 
enabling good roads to be prepared from asphalts at present considered of 
low quality. E. B. E. 
1024. CHARACTERISTICS OF BrruMEN-EMULSIONS with WaATER-INSOLUBLE 

Emutsiriers. G. Wieland. Bitumen, 1932, 2, 113-118. 

Bituminous emulsions are divided into two classes: (A) those containing 
water-soluble emulsifiers; and (B) those with water-insoluble emulsifiers. 
A comparison of the two types is given in a table. Group B are generally 
darker in colour, of larger particle size (20-504 compared with 2-8u) and the 
latter are ellipsoid in shape, those of Group A being spherical. Whereas 
Group A are alkaline and breakdown more or less readily when mixed with 
finely divided stone, Group B are neutral and are more stable as in this 
case breakdown only occurs by evaporation of the water. 

Various uses for this group have been investigated. They can be used 
for treating the surface of slippery rolled-asphalt roads. The emulsion is 
sprinkled on to the surface which is then covered with fine basalt. 

Emulsions of Group B are particularly satisfactory for sealing concrete or 
similar roads. In this respect they are superior to Group A as they do not 
react chemically with the surface and owing to the slow drying, penetrate 
better into the surface so that the final bitumen coating adheres strongly 
to the concrete. 

Again, in the mixture process, emulsions are more convenient than fluxed 
asphalt or hot bitumen as a more even and thinner coating of the mineral 
aggregate is obtained in the cold. With emulsions in Group A—difficulties 
occur owing to premature coagulation on mixing with the stone. While 
this can be overcome by increasing the proportion of emulsifier, or adding 
more alkali, this again introduces further complications, and it is found that 
the inert emulsions of Group B are eminently satisfactory in the cold mix 
process. To assist drying in unfavourable weather conditions, an hydraulic 
binding material such as cement can be added. 

In a similar way, emulsions of this type can replace the fluxed asphalts in 
the American mixed-in-place process. Cc. C. 


1025. INTERFACIAL TENSION BETWEEN ASPHALTIC MATERIALS AND VARIOUS 
Aqueous Sotvtions. R. N. Traxler and C. U. Pittman. Ind. Eng. 
Chem., 1932, 24, 1003. 

The interfacial tension between asphaltic materials and aqueous dispersing 
media is of interest in the study of bituminous emulsification. The du Noiiy 
interfacial tensiometer method was used by the authors and details are given. 
Two types of asphaltic material were investigated: Flux A was derived 
from a Venezuelan asphaltic petroleum and Flux B from a Trinidad 
asphaltic petroleum. The data obtained indicate that Flux B contained 
material more reactive towards sodium hydroxide than Flux A and the 
resulting compounds caused the lowering of the interfacial tension. 
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For the promotion of emulsification sodium chloride seemed promising. 
Over a limited concentration range it was found that the interfacial tension 
is reduced by sodium chloride and attains a minimum at 0.125 M. At higher 
concentrations the interfacial tension is materially increased. With calcium 
chloride the interfacial tension increases with increase in calcium chloride 
concentration up to 0.0025 M., beyond which there is practically no further 
increase. When both calcium chloride and sodium chloride are present, with 
the latter in the concentration giving maximum lowering of the interfacial 
tension, they tend to counteract the effect of each other. The ratio of 
calcium chloride to sodium chloride when they neutralise one another lies 
between 1 : 50 and 1: 100. E. N. H. 


1026. Rusper Powper ror Roapmaxine. Chem. Trade J., 1932, 91, 165. 


A method has been devised for converting rubber latex to the powdered 
form in which it can be transported without the particles adhering to each 
other. 

The method involves pulverisation and produces dry grains of rubber 
which are coated with dextrin to prevent their sticking together. The 
powder can be shipped in drums, barrels, cases, etc., transport being much 
cheaper owing to the absence of the 75% of water normally present in latex. 

The powder can be used for all kinds of purposes, e.g., road construction, 
covering of walls and floors, and can be mixed with asphalt, road metal, sand, 
ete. Within an hour after pouring out the mix on the site, the road will be 
passable for ordinary traffic. It is stated that the cost of such a rubber 
road will probably be only slightly higher than that of an asphalt road, 
while giving a noiseless non-slipping road surface. Cc. L. G. 


See also Abstract No. 1080. 





Special Products. 


1027. Propvuction or Burenes By Pyrotysis oF THE Normat Mono- 
CHLOROBUTANES. P. E. Weston and H. B. Hass. J.A.C.S., 1932, §4, 
3337-3343. 

The pyrolyses of 1-chlorobutane at 550° and 2-chlorobutane at 500° in a 
glass tube are shown to be homogeneous vapour-phase reactions, 1 chloro- 
butane giving all 1-butene, and 2-chlorobutane yielding a mixture consisting 
of l-butene and two-thirds 2-butenes, namely cis 2-butene and trans 
2-butene at temperatures of 450°, 500° and 550°. The extent of the reaction 
was determined by titrating the hydrogen chloride evolved and the mixtures 
of butenes were analysed by determining for their bromides the densities and 
the reaction rates with potassium iodide in methanol. When calcium chloride 
was used as a catalyst, 2-chlorobutane gave almost entirely the 2-butenes and 
2-chlorobutane gave principally 2-butenes. It is not definitely known whether 
the butenes were rearranged in contact with the catalyst or whether the 
catalyst caused the reaction to go in such a way that principally the 2-butenes 
were formed directly from the chlorobutanes. W. 8. E. C. 


1028. SynraetTic ALCOHOLS AND AMYL ACETATES FROM CHLORINATION OF 
Pentane. H. H. Bohall. Refiner, 1932, 11, 438-443. 

A commercially operated process (Sharples Solvent Corporation) is based on 
three reactions: (1) Chlorination of pentane to give amyl chloride ; 
(2) hydrolysis of the chloride to alcohol by aqueous caustic soda with oleic 
acid as catalyst ; (3) acetylation of the alcohol to acetate. The reaction is, 
however, complicated by the possibilities of isomers and side reactions. 
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The pentane used is a fraction from natural gasoline consisting of normal 
and isopentane in approximately equal proportions with a small percentage 
impurity of butane and hexane. The reactants after drying are mixed in the 
vapour state, considerable excess of the hydrocarbon being employed, and 
temperature is kept low to inhibit side reactions before mixing is complete, 
Immediately after mixing, the gases are heated to 500° F. for a very short 
time and then cooled. Separation of the amyl chloride and other products 
is effected in four fractionating towers. Excess pentane and the hydrochloric 
acid formed by the reaction pass overhead from the first tower, the bottoms 
passing to the second tower. The overhead from the second tower is rich in 
pentane, and is passed back to the first tower feed. The bottoms of high 
amyl chloride content are passed to the third column, where an overhead of 
amyl chloride plus a small proportion of pentane is separated and removed 
to the fourth column, which separates relatively pure amyl chlorides, as 
bottoms. 95% of these mixed chlorides distil in Engler distillation between 
185 and 224-6° F. 

The mixed amyl chlorides are continuously hydrolysed to alcohol by 
12-15% solution of caustic in the presence of oleic acid as catalyst by 
continuous pumping through digesters, steam heaters being provided in the 
circulating line. The separation of the products of hydrolysis is effected in 
three fractionating columns, the first removing amylene as an overhead, the 
second amyl chloride, and the third delivers a dry alcohol at the base and a 
constant boiling alcohol-water mixture overhead. 

The rectification of the mixed alcohols is accomplished by batch operation 
to market requirements, close boiling cuts of n. butyl carbinol, sec amyl 
alcohol, isobutyl carbinol, methyl propyl carbinol or diethyl carbinol being 
produced if required. 


The mixed alcohols—Pentasol—are acetylated continuously with alcohol | 


and acetic acid in the presence of sulphuric acid. A mixture of amyl acetate 
and unchanged alcohol is removed overhead containing 65-70% of ester. This 
is rectified by batch operation, the aleohol being removed as first runnings and 
the mixture of five isometic amyl acetates is marketed as “ Penta acetate.” 
B. C. A. 


1029. Resrricrep Oxipation or Hyprocarspon Mareriar. I. N. Beall. 
Refiner, 1932, 11, 463-467. 


The mechanism of the oxidation of hydrocarbons to form alcohols, 
aldehydes, ethers, ketones, acids and acid anhydrides is discussed. 
B. C. A. 


1030. Rdétz or OxyGEN In THE ConvVERSION OF HyprocarsBons. I. N. Beall. 
Refiner, 1932, 11, 422-426. 


A review of the literature referring to the oxidation of hydrocarbons to 
asphalt, fatty acids, alcohols and other products by means of oxygen is 
presented. The application of the action of water on hydrocarbons for similar 
purposes is also reviewed. B. C. A. 


1031. Mormsture Sorrprion sy Carson Brack. C. 8. Dewey and P. L. 
Lefforge. Ind. Eng. Chem., 1932, 24, 1045. 


Tests have been made using the flow method with controlled humidity and 
details of operation are given. Moisture vapour sorption is reported for a wide 
variety of commercial pigment carbons. This index of moisture sorption 
harmonises closely with the other adsorption figures for the same materials 
using volatile content as the basic reference index. Moisture sorption 
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(including isotherm shape) serves as the first test to be reported by which 
three of the previously used tests can be correlated. 

The data of these adsorption properties for carbon blacks have been 
compared with those for commercial activated charcoal. E. N. H. 


1032. PrerparRaTion ror Kitiine Insects. I. G. Farbenind A.-G. 
E.P. 377,530, 28.7.32. Appl., 11.11.31. Conv. (Germany), 14.11.30. 


The material comprises an aromatic compound containing in the nucleus 
an esterified carboxyl group and an etherified or esterified hydroxyl group. 
The compound may be applied in the form of an aqueous emulsion or in 
solution in an organic solvent or hydrocarbon of high boiling point. 

W. H. T. 


1033. Insectricripes. Th. Goldschmidt A.-G. E.P. 377,552, 28.7.32. 
Appl. 11.12.21. Conv. (Germany), 13.12.30. 

The patent concerns insecticides which contain inflammability-reducing 
substances. These are gases (e.g., Co, or N,) under normal temperature and 
pressure, and are inert to alkylene oxides, being added in quantities about equal 
to or less than the alkylene oxide content. W. H. T. 


1034. Propuctnc ALconors rrom Overines. W. Engs and R. Moravec. 
Bataafeche Petr. Mij. E.P. 377,583, 28.7.32. Appl., 8.2.32. Conv. 
(U.S.A.), 9.2.31. 

Alcohols (see. butyl aleohol) are produced from a hydrocarbon fraction 
consisting of or containing one or more olefines (1 or 2 butene), having the 





same number (at least 4) of carbon atoms in the molecule, but not containing 
substantial proportions of other olefines. The olefines are contacted in 
liquefied condition with sulphuric acid (90—-100%) in equimolecular proportions 
at about 15° C., if necessary under pressure. The alkyl hydrogen sulphates 
are hydrolysed. W. EF. 


1035. Maxine Cuitoruypains. N. Tropsch and R. Kassler. E.P. 377,595, 
28.7.32. Appl., 18.2.32. Conv. (Czechoslovakia), 18.2.31. 


Chlorhydrins are prepared from olefines and chlorine in the presence of 
water. The olefine is present in a large excess over the chlorine (e.g., 8 : 1), 
and the concentration of the chlorhydrin is allowed to rise to a maximum of 
20% so that the formation of olefine chloride is reduced to a minimum. 
Pure water is used for the reaction and the unspent olefine is returned to the 
process. W. H. T. 


1036. SraBrmisaTion or CHLORINATED Hyprocarsons. J. Savage and 
A. V. Pitter. J.C.J. E.P. 378,084, 3.8.32. Appl., 7.5.31. 


The invention relates to a method of reducing or preventing the acidity 
developed on heating chlorinated aliphatic hydrocarbons (e.g., trichlorethy- 
lene). The method consists of adding to the solvent small amounts of a free 
fatty acid and a soap (e.g., about 2% of oleic acid and not more than 1% of 
alkali metal soap). W. H. 


1037. Preparation ror Kine Fries. I. G. Farbenind A.-G. E.P. 
378,300, 11.8.32. Appl, 12.12.31. Conv. (Germany), 13.12.30. 
The material comprises an insecticidal substance and a product obtained 
by partial or complete hydrogenation of a mineral oil or its distillate. 
W. H. T. 
2H 
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1038. U.S. Patents on Sprecrat Propvcrs. 


G. B. Boon. U.S.P. 1,866,187, 5.7.32. Clarification system for dry-cleaning 
solvents, incorporating a caustic wash, filtration, a water wash, settling and 
drying by passage through caustic soda. 

J. W. le Novel. U.S.P. 1,868,211, 19.7.32. Production of lighter-coloured 
asphaltic products for use in gels, lacquers, varnishes, paints, etc. Dark. 
coloured asphaltic products or petroleum residues are treated with 5°, of 
stannic chloride or 2—-8% of 100% sulphuric acid, whereby asphaltenes are 
precipitated. 

8. Caplan. U.S.P. 1,866,448, 19.7.32. Recovering soluble and fusible 
resinous condensation products from a solution of a tar distillate in hydro. 
carbon oil. The solution is treated with a volatile liquid which is a solvent 
for the neutral oil component and in which the resins ase substantially 
insoluble. 


W. von Piotrowski and J. Winkler. U.S.P. 1,869,231, 26.7.32. A method 
of producing an insecticide from the waste sludge of cracked mineral oils, 
The sludge is mixed with dilute alkali solution, and the upper separated layer 
distilled to give a fraction of b.p. 50°-200°C. This fraction is refined with 
lye and sodium plumbite and finally rectified. W. H. T. 


Refining and Refinery Plant. 


1039. Two Srasce Distituation ry a Srveie Furnace. Nat. Petr. News, 
27.7.32, 24 (30), 26. 


Crude oil, preheated by heat exchange, passes through a bank of atmo. 
spheric coils to the atmospheric tower. The bottoms from here are passed 
direct to a bank of vacuum coils situated beside the atmospheric coils in 
the same furnace. It is claimed that asphalt of 20 penetration upwards 
may be produced, and that this fact indicates the extreme flexibility occa- 
sioned by the use of the device. H. G. 


1040. Setective Mersop or Acip TREATMENT FOR THE REFINING oF 
Vapour PxHase Cracxkep Distmiatres. E. Retailleau. J.J.P.T., 
1932, 18, 723-728. 


An article describing the successful refining of a vapour phase cracked 
distillate by treating with soda then 30% sulphuric acid prior to treatment 
with stronger acid (75-90%) at an elevated temperature (125°/175° F.). 
The treated distillate is rerun to a finished gasoline. G. R. N. 


1041. Progress 1 Reorirication or Licut Perroteum HypROcARBONS. 
8. C. Carney. J.I.P.T., 1932, 18, 701-715. 


An article dealing with the various principles employed in the commercia! 
separation of the constituents of natural gas since 1923. The author’s own 
views are also given. G. R. N. 


1042. SeraratTion or Or FROM CONDENSATION WATER wiTH ACTIVE 
Carson. M. Jaenicke. Chem. Z., 10.8.32, 56, 630. 


Oil finding its way from pumps and steam engines into boiler water forms 
a coating in the boiler which, even though it is deposited in a very thin layer, 
has undesirable effects. A layer of oil 0-5 mm. in thickness is equivalent in 
heat-insulating power to a 5mm. layer of boiler scale. Compared with 
steel, oil is about 1000 times the poorer conductor of heat. The oii particles 
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also agglomerate with other suspended materials in the water forming 
globules of cement-like quality. These contain about 20% of mineral boiler 
sludge and 80% of oil. In the Schwabing heating power plant at Munich 
they attained a diameter, according to Bodler, of more than 10 mm. (0-4 in.). 
Mechanical, chemical and electrolytic means have been used to remove the 
oil from condensation water. To extract the oil with active carbon it is 
advisable to allow the water first to pass through an oil separator, comprising 
a square box divided up into six chambers, through which the water flows 
over one partition wall and under the next in turn, finally passing into the 
active-carbon filter. In some experiments in the removal of oil by active 
carbon the oil was determined by the method of precipitating alumina in the 
water from aluminium sulphate with ammonia. The oil was adsorbed by the 
alumina and could be extracted with ether. Hydraffin K87 Special, a water 
purifying carbon developed by the Carbo-Norit-Union, was able to remove 
76-5% of the oil from a boiler water, leaving the permissible content of about 
10 gms. per cu. metre (35-3 c. ft.). The cost at 50 RM/100kgms. of 
Hydraffin K87 Special amounts to 0-9 pfennig/c. metre of water. The 
apparatus required for deoiling is simple and cheap. A box 130 cm. (51 in.) 
high and 130cm. square is large enough to deoil 50 c. metres of water/24 
hours. For a layer 1 metre in depth about 300 kgms. (661 Ib.) of Hydraffin 
K87 will be required. This will take up about 40 kgms. (88 lb.) of oil, so 
that if 500 c. metres of water are deoiled /24 hrs. the carbon must be renewed 
once a month. Experiments are in progress upon the possibility of deoiling 
condensation water containing large quantities of oil—e.g., 15 gms./c. metre. 
The result will depend partly on the fineness and stability of water-oil emulsion. 
Light oils, such as gasoline, kerosine and benzole, as they find their way 
into condensing and cooling water, can also be removed by active carbon. 
W. 8. E. C. 


1043. Turory AND Practice or Vapour ReEcTIFICATION IN OPERATION 
or Vapour Recovery Tyre Puants. P. M. Raigorodsky and N. K. 
Rector. Oil & Gas J., 21.7.32, 31 (9), 11. 


Vapour rectification plants consist essentially of a compression plant and 
a recovery stabilizer system. Two stages of compression are generally 
employed, and the gas from the high stage is discharged hot, directly to the 
fractionating tower. The recovery-stabilizer system is similar to the ordinary 
natural gasoline stabilizer, except that provision is made for the admission 
of vapour as well as liquid feed to the column, and the relative size of com- 
ponent parts is changed. 

In the ordinary way when the plant is operated only as a vapour recovery 
plant the liquid feed consists of gasoline condensed in the intercoolers of 
the compression plant. The passage of gases and liquids through the system 
is described and illustrated by fiow-sheet diagrams. Operating pressures 
are controlled by the composition of the residual gas, and must be such 
that reflux may be condensed from the residue gas leaving the system when 
all the desirable fractions have been extracted from this gas. When this 
pressure is applied and reflux, containing lighter fractions than those finally 
required, is supplied in sufficient volume, the descending reflux will strip 
the required fractions from the rising vapour just as in any other fractionating 
tower. The fundamental differences between the operation of this type of 
plant and absorption plants are pointed out. With a gas of given composition 
and assuming that a portion of the butanes and all propane and lighter 
fractions are to be taken overhead in the recovery column, the pressure at 
which condensation of reflux may be obtained at a given temperature depends 
2H2 
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on the amount of butane to be removed. One of the illustrations indicates 
temperatures and pressures, rates of reflux, etc., found during operation 
of a certain plant on a gas of known composition at a condenser temperature 
of 75°F. A chart shows the operating pressure required in the condenser 
for varying percentages of butane recovery in the final gasoline. Condenser 
pressure required for a given butane recovery depends on condenser tempera- 
ture and composition of gas. 

From a thermal efficiency standpoint vapour rectification plants are 
superior to absorption plants when treating rich vapours due to the fact 
that no oil circulation or distillation of product is required. The actual 
energy savings which are enumerated are only partially offset by extra 
compression energy and rectifier reflux. The two systems are compared : 
(1) from an economic standpoint ; (2) from the point of view of auxiliary 
plant required and of cooling water used ; (3) from the point of view of steam 
or energy consumption. Comparisons 2 and 3 are made from actual plant 
data (checked by theoretical computations) on 2 plants using the same 
intake gas and delivering gasoline of similar quality. Steam consumption 
ee ee ee eee 
Two flow diagrams of plants in actual operation are provided. Com 
ent wanihy Sadinesnt ontieal qngeity secillitetints glad cunitte ed Gulp enive- 
lated from theoretical considerations when using a gas of stated composition 
at a certain rate of flow. Good agreement is obtained in the case of gasoline 
composition, reflux composition and residue gas composition, but actual 
condenser pressure is about 10% higher than the minimum theoretical 
pressure, due to variations in percentages of unsaturates in the gas, deviation 
from gas laws, and to the fact that equilibrium is never quite complete in 
the condenser. Allowance has been made for this discrepancy, in the curve 
to which previous reference has been made. It is shown that reflux composi- 
tion is a good indicator of plant performance. R. A. E. 


1044. Sprayinec Motren Merat tro Comsat Corrosion. Petr. Eng., 
Aug., 1932, 3 (12), 38. 

Corrosion of oil industry equipment is being checked by the use of a process 
for spraying molten metal on to the surface to be protected. Both hard and 
soft metals and their alloys can be applied to any base. The metal in the 
form of wire is fed automatically into a spraying gun, where it is melted with 
oxyacetylene and shot out of the gun at extremely high velocities—about 
33,000 ft. per minute. The surface of the object to be coated must be 
thoroughly sand blasted to effect a proper union. The atomised spray is 
driven into the pores of the metal, where it cools instantly, forming a complete 
metal coating. A single spray of high melting point material is usually 
0-002 in. thick, and that of a lower melting point metal 0-003 in. In spraying 
metals to combat corrosion, care must be taken that the coating is not porous, 
particularly when metals electro positive to iron are applied. An under 
coating of zinc is useful where it is not economical to apply several coatings 
of the protective metal. Agitators and condenser boxes can be successfully 
sprayed with lead. A gas transmission company is applying a 0-008 in. 
thick aluminium coating on the exhaust ells of gas driven compressors. These 
reach temperatures of 1100° F., and have been in service for ten weeks without 
any effect on the adhesion of the aluminium coating. The cost of spraying 
is stated to be 3}-6 cents per sq. ft. per coat for softer metals (excluding 
cost of sand blasting). Hard metals cost more owing to their slower speed 
of application. ee ee ee ee ee See 
of preparation of the surface and the conditions of application of the 
coating are given. Cc. L. G. 
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1045. Friction Losses nv Prees. M. J. Reed and L. H. Morrison. Chem. 
Met. Eng., 1932, 39, 446-8. 


The Darcy formula for the calculation of friction loss and the practical 
application of the Reynolds Number are concisely discussed. Graphs of the 
relation between kinematic viscosity and friction factor for various rates of 
flow and conditions and kinds of pipe are given ; these were drawn up from 
data published by Williams and Hazen, the M.I.T. and Stanton and Pannell. 
The friction loss due to fittings, entry and discharge of a pumping system are 
shown to be considerable in some cases. Friction loss through valves varies 
greatly with size and design. It is indicated that in some standard tables 
figures for friction loss do not coincide with the results of practical experi- 
ments. G. R. N. 


1046. Caustic Sopa anp THE Perroteum Inpustry. L.J.Catlin. Refiner, 
1932, 11, 446-448. 


A discussion of the economic considerations governing the purchase of 
caustic soda in the solid and liquid forms, Equipment for and methods of 
handling and storage together with precautions associated therewith are 
described. B. C. A. 


1047. Use or Lowe rn roe Perroteum Rermery. 8.P.Armsby. Refiner, 
1932, 11, 415-421. 


Lime as a chemical reagent is low in cost and high in efficiency, only three- 
fourths as much quicklime as caustic soda being required. 

It may be used as an anticorrosive agent in tube and cracking stills, 
towers and condensers by injections as a slurry with the charging stock in 
the case of stills or by introducing a spray of milk of lime at suitable positions 
in the towers and condensers. 

Lime is of value in its effect on the character of the coke obtained in cracking 
operations, reducing the adhesion of the coke to the heating tubes and render- 
ing that deposited in the reaction chambers easier to break up and remove. 
The properties determining the efficiency of lime in cracking operations are : 
(1) available lime content ; (2) fineness ; (3) settling rate ; (4) free moisture— 
its presence in hydrated lime appears to cause excessive coke formation. 

In treating problems lime may be applied to naphtha treating, milk of 
lime being substituted for caustic solution, for gasoline sweetening using 
calcium plumbite instead of sodium plumbite, for neutralising excess acids 
by means of milk of lime or lime slurry. It is definitely superior to caustic 
soda for the removal of hydrogen sulphide from gases, in cost, absorption 
efficiency and simplicity of application. 

Lime for grease making is evaluated by purity, degree of hydration, fineness, 
uniformity of composition and freedom from grit. 

Lime may be conveniently employed for the neutralisation of and the 


flocculation of material in refinery effluents. B. C. A. 
1048. Furnace Watt Construction. G. P. Rentjes. Petr. Eng., Aug., 
1932, 3 (12), 53 


The ever increasing size of furnaces and rates of combustion requires more 
attention to be paid to the design of the walls, so that as little interference 
should be caused to the delivery of the furnace gases. It has been shown 
that the corners of a furnace are hotter than the side walls, and the walls at 
the floor line hotter than that portion of the walls near the tubes. This is 
due to the reflection of heat from corner to corner, the restriction of the flow 
of gases in the corners and the resulting eddies. To reduce distortion caused 
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by these factors, it is concluded that (1) It is false economy to use both 
red brick and fire brick on a boiler or still wall; (2) the weight of the upper 
portion of the wall should not be carried by the lower portion; (3) means 
should be provided for independent expansion of both sections; (4) the 
floor should be so designed that the gases are turned upwards towards the 
tubes without eddying or friction loss. 

A hanging wall has been developed which can be built either air cooled or 
solid. It is pointed out that in battery settings the dividing wall should be 
air cooled and the outside walis solid. This enables work to be carried out 
in one furnace while the other is under fire. In the wall described the vertical] 
expansion is absorbed under the horizontal beams, thus avoiding the diffi. 
culties caused by the accumulated expansion of the total wall height, and 
enabling the entire lower portion of the wall to be replaced without disturbing 
the upper structure. The furnace width can be increased by building narrower 
side walls. 

A description is given of an ideal arrangement for curving the floor for the 
stream line flow of gases towards the tubes. This will increase the air flow 
at the point where the flame is hottest and where there is the most danger of 
the heat penetrating and endangering the foundations, while a more uniform 
distribution of combustion air through the floor to the fuel is provided. 

Cc. L. G. 
1049. Estmatinc Rerimvery Construction Costs. G. W. Heinecke. 
Petr. Eng., July, 1932, 3 (11), 37. 

Details are given of a system of estimating refinery construction costs, it 
being emphasised that complete records of the estimates and the actual costs 
must be kept so that future estimates may be suitably modified. The proposed 
installation is divided into its component parts or items, endeavour being 
made to arrange the items as far as possible in the same sequence followed 
in the actual construction. The cost of each item includes material, labour, 
freight and cartage and contract price (in cases where buying price includes 
installation). It should be possible to build up an efficient system of estimating 
costs on this basis. Cc. L. G. 


1050. Warterrroor Porttanp CEMENT MADE FROM Spent REFINERY 
Cray. Nat. Petr. News, 27.7.32, 24 (30), 31. 

A use for spent refinery clay is indicated by the details of a patent in which 
3% of that material is added to portland cement at that stage in the manu- 
facture where the clinker is ground. It is claimed that if the clay to be so 
used is chosen according to its oil content the resultant product is still a true 
Portland cement. It is said to be plastic, waterproof and stronger than 
straight cement. A sample used in a | : 3 mix with sand gave the following 
figures on test. Tensile strength 284, 378, and 411 Ib./sq. in. ; compression 
tests 2619, 3714 and 4299 Ib./sq. in. after 3,7 and 28 days respectively. Discs 
6 in. in diameter and | in. thick, were tested in a permeability machine for 
48 hours under a pressure of 50 lb. of water. No leakage occurred and the 
gain in weight by the discs was negligible. H. G. 
1051. Puruirication or Hyprocarsons. Cie Tech. Petroles. E.P. 377,480, 

28.7.32. Appl. 2.9.31. Conv. (France), 23.9.30. 

The hydrocarbon or treating liquid or both are atomised and then 
intimately mixed, being maintained so until treatment is complete. 

When the reaction between the two liquids is finished, the mixture, 
maintained in a state of agitation, is removed to @ centrifugal separator for 
separation and segregation of impurities. The atomising means consists of 
rotating plates on to which the liquids are sprayed, and the conduit connecting 
the treating vessel with the separator is provided with baffles. W. H. T. 
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1052. U.S. Parents on Rerivery Pant. 

J.C. Black. U.S.P. Re. 18,517, 12.7.32. Tubular oil heater, the tubes being 
arranged to avoid sagging and burning out. 

E. H. Leslie and E. M. Baker. U.8.P. 1,868,466, 19.7.32. Apparatus for 
continuous distillation from a battery of shell stills, the vapour lines delivering 
separately into different sections of a single rectifying column. 

L. de Florey. U.S.P. 1,868,523, 26.7.32. A centralised electrical control 
system for refining and cracking plants. 

G. Egloff. U.S.P. 1,868,733, 26.7.32. Bituminous material is subjected 
to the action of highly heated petroleum and at the same time to the action 
of air, whereby a large quantity of fixed gas is obtained. 

G. Egloff. U.S.P. 1,868,734 and 1,868,735, 26.7.32. Distillation of 
bitumen to obtain fixed gas, motor fuel, alcohols, aldehydes, organic acids 
and coke. 

J. H. Grahame. U.S.P. 1,870,193, 2.8.32. Distillation plant embodying 
evaporation from films and special provision for removing entrained liquid 
from the vapours. 

E.C. D'Yarmett. U.S.P. 1,870,445, 9.8.32. Distillation apparatus provided 
with centrifuging means for directing the oil against the hot wall of the still. 
Evaporation from a thin film is utilised and the thickness of the film may be 
regulated. 

A. E. Nash and J. 8. Alcorn. U.S.P. 1,870,640, 9.8.32. Radiation 
combustion chamber for a pipe heater. 

T. 8S. Cooke and O. C. Brewster. U.S.P. 1,871,114, 9.8.32. Distillation 
unit comprising a pipe still, separating chamber, residue heat exchanger, 
and two fractionating towers, condensers, etc. 

0. C. Brewster. U.S.P. 1,871,148, 9.8.32. A bench of three stills each fitted 
with a fractionating tower and means for delivering reflux to the top of 
each tower. 

D. G. Brandt. U.S.P. 1,872,879, 23.8.32. Apparatus for constant pressure 
distillation. Vapour in the dephlegmator is cooled in response to variations 
in the pressure and temperature of the off-take vapours. 

H. L. Doherty. U.S.P. 1,872,908, 23.8.32. Distillation plant, in which 
oil is heated under pressure and expanded in stages in order to effect 
fractionation of the vapours. 

W. G. Laird. U.S.P. 1,873,135, 23.8.32. A bench of stills each fitted with 
a fractionating tower, heat exchangers, etc., adapted for the direct fractiona- 
tion of crude oil. 

W. G. Laird. U.S.P. 1,873,136, 23.8.32. Prevention of corrosion in 
distillation apparatus. Oil is topped to remove gasoline, traces of water 
and absorbed oxygen and while hot is mixed with lime and passed through a 
still. The amount of lime is equivalent to at least twice the amount of sulphur 
in the oil. 

W. F. Moore. U.S.P. 1,873,454, 23.8.32. Evaporation of heavy oil with 
minimum cracking and coke deposition, by injection of the oil into a flash 
chamber maintained at low pressure. 

T. E. Stockdale. U.S.P. 1,874,212, 30.8.32. Pipe still distillation, injecting 
steam at an intermediate point in the oil stream. W. H. T. 


See also Abstract No. 1081. 
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Cracking. 


1053. Cowrrot or Hic Pressure Crackine Stirs. G. Vandenburg, 
Refiner, 1932, 11, 396-398. 


The operation of cracking stills is benefitted by the adoption of automatic 
remote control instruments. The control board may be at 500 ft. distance 
from the plant. The function, location and operation of the various devices 
are explained. B.C. A. 


1054. Viscosrry Breaker Increases YreLtp or Crackine Stock. J. C. 
Albright. Refiner, 1932, 11, 431-433. 

The design and operation of a cracking unit to process 2500 bris. daily of 
heavy fuel oil producing 70% of gas oil and a residuum pitch suitable for 
pulverisation by ball mill is described. The gas oil may be reprocessed to 
yield 70% of pressure distillate. B. C. A. 


1055. Acrp Treatment or Crackep Distiiunate Invoives Many Facrors. 
A. W. Trusty. Refiner, 1932, 11, 455-457. 


The various factors of time of contact, temperature of treatment, time of 
settling before neutralisation with caustic strength of caustic, etc., have been 
investigated, using a large sample of cracked distillate made from a mixture 
of Smackover Crude and Winkler County Crude residue at 300 Ib. and 900° F. 
The following conclusions have been reached :— 

I. Effect of Time of Agitation During Acid Treatment.—{1) The longer the 
time of agitation, the greater the reduction of sulphur ; (2) too long agitation 
gives a poor colour on the re-run gasoline ; (3) the longer the agitation, the 
greater the amount of acid formed at rerun stills. 

II. Effect of Amount of Steam Used in Distillation.—({1) The more steam 
used the better the colour on the rerun overhead ; (2) the amount of steam 
has very little effect on the sulphur content of the rerun overhead ; (3) an 
increase in steam decreases the amount of acid formation at the rerun stills. 


III. Effect of Storage Time Before Rerunning.—{1) A storage time of one 
day or more before rerunning improves the colour on the rerun gasoline ; 
(2) sulphur content is not affected by storage ; (3) storage time before re- 
running reduces formation of acid at the rerun stills. 

IV. Effect of Water Wash Before Caustic Neutralisation.—({1) A water wash 
before caustic neutralisation does not affect the acid formation at the rerun 
stills. (2) A water wash lowers the sulphur content slightly on the rerun 
gasoline ; (3) a water wash does not affect the colour of the rerun gasoline. 

V. Effect of Caustic Wash.—({1) A caustic strength higher than 2° Be is 
preferable. However, any strength above 4° Be will give the same results 
at the rerun stills on sulphur, colour and acid formation. 

VI. Effect of Temperature of Acid Treatment.—{1) A low temperature 
treatment gives the same colour as a high temperature treatment; (2) the 
acid formation at the rerun stills is markedly less on the distillate treated at a 
low temperature than on the distillate treated at a high temperature ; (3) the 
sulphur is slightly lower on thg distillate treated at a high temperature. 

VII. Effect of Settling Time.—({1) Prolonged settling time before caustic 
neutralisation markedly increases the acid formation at the rerun stills ; 
(2) prolonged settling time tends to affect the colour on the rerun overhead ; 
(3) prolonged settling time lowers the sulphur slightly on the rerun gasoline. 
B.C, A. 
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1056. Crackinc AnD CaTaLytTic HypROoGENATION OF RaGusa Om. M. G. 
Levi, C. Padovani and A. Mariotti. Olii Min., 1932, 12, 69-70, 86-87, 
101-103. 


A laboratory plant adapted for cracking and hydrogenation is described. 
Starting with crude oil obtained by distillation of Ragusa rock asphalt, some 
16 experiments are recorded, 3 with cracking and 13 with hydrogenation, 
the details and yields, together with the characteristics of the various products 
being listed in two tables. 

In the first experiments, 2 kg. of material were cracked at 460-470° C. 
and pressures of 10 and 20 atms. The best result gave the following yields : 
pressure distillate, 55%; benzine (below 180°C.), 27% (containing 30% 
of aromatics); benzine (below 230°C.), 40%. Iron oxide was used in one 
case as catalyst, but had little influence on the cracking. 

Various catalysts were used with ar +a including bauxite, ZnC1,, 
ammonium molybdate, MoO,, Ni,O,, Fe,O,, Co,O, and CoS. Oxides of 
iron and cobalt are the most efficient—the best results being given with 
Co,0, at 200 atms. and 470° C. giving: pressure distillate, 85% ; benzine 
(below 180° C.), 40% (of which 30% is aromatics); benzine (below 230° C. )» 
65%. In a further test the persistence of the catalytic efficiency of Co,0, is 
shown by a test lasting 26 hours. The benzine darkens rapidly on exposure 
to air, but is stabilised by refining with H,SO, and soda. This does not, 
however, remove the sulphur, which is present to the extent of about 1%. 
The composition of the benzine is mainly naphthenic (18-68%), the aromatic 
content varying from 22-37%, paraffins zero to 37%, and unsaturated 
hydrocarbons 7—10%. 

The yield of benzine could be further increased by subjecting the heavier 
part of the pressure distillate to cracking and hydrogenation. 

The composition is given of the gas obtained in each experiment, the chief 
constituent, apart from hydrogen, being ethane in the case of hydrogenation, 
and methane and ethane in the cracking experiments. Cc. C. 


1057. Crackinec Mancuurtan SHate Om. G. Egloff and E. F. Nelson. 
JS.C.1I., 1932, §1, 3267-3277. 


Manchurian crude shale oil is obtained at Fushun (near Mukden), from a 
shale of approximately 6% oil content, by a distillation process, which is 
effected by means of a combination of low temperature carbonisation and 
total gasification ; no supplementary fuel is required. The plant is stated 
to produce 69,000 tons of crude oil per annum, of which the following 
properties are typical :—gravity, 0-878; flash (P.M.), 170° F.; Saybolt 
Furol at 77° F., 10 secs.; 8, 0-53%; tar acids, 10-56%; tar bases, 11-0% ; 
I.B.P., 384° F., 10%, 448° F. ; 50%, 545° F. ; 90%, 721° F., coke (by weight), 
06%. 

This crude when cracked by the flashing operation under 350 Ib.pressure 
at 930° F. and 950° F. transfer temperatures, gave 52 and 56% of gasoline, 
of 388° F. and 390° F. end points and octane numbers 67 and 71 
respectively. Residuum obtained in each case, 33 and 26%, was suitable for 
Bunker C fuel. 


Cracking by the non-residuum method, e.g., at 935° F. and 300 Ib. pressure, 
increased the gasoline yield to 67-5%" (octane No. 68-70), and gave 54-8 Ib. of 
coke per barrel of charge, whilst the gas yield was 726 cu. ft. per barrel of 
charge, an increase of over 200 cu. ft. on that obtained by the flashing method. 
Ww. E. J. B. 
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1058. Cracking Hyprocarsons. Gasoline Products Co. E.P. 377,510, 
28.7.32. Appl. 21.10.31. Conv. (U.S.A.), 21.10.30. 


Oil is cracked in a coil under pressure (500 Ib./sq. in.), and the vapouy 
oe through a series of reaction chambers maintained at a temperatuy 
y to produce any desired degree of cracking. Liquid 
senstion products are “withdvews together with any unvaporised oil carried 
over with the vapours. W.H.T 


1059. Contrmyvous Treatment or Heavy Ons. Cie Ind. Fabrication de 
Essences. E.P. 376,613, 14.7.32. Appl. 13.11.31. Conv. (France), 
14.11.30. | 


The invention relates to an improvement in the process according to 
E.P. Nos. 319,341, 320,286 and 320,287, in which oil is vaporised, mixed with 
steam, and cracked in the presence of a catalyst. The light product ic then 
subjected to dephlegmation and refining. During dephlegmation, however, 
difficulties are experienced owing to the excess of steam, which hinders the 
separation of light products. This is overcome in the present invention, by 
condensation of the oils and water before dephlegmation, using the heat so 
obtained for preheating the feed and for vaporising the condensate (freed 
from water) to be treated in the dephlegmating column. W. H. T. 


1060. Crackinc VEGETABLE AND Morverat Ors. Soc. Anon. Carbone. 
E.P. 377,909, 4.8.32. Appl. 22.2.32. Conv. (France), 22.1.32. 


This is a modification of the process detailed in E.P. 290,060, in which 
activated carbon is agglomerated into blocks, through which the oils to be 
converted are passed. According to the present invention, the activated 
carbon is formed by means of a fabric of carbonised fibres, ¢.g., a fabric of 
wick or cotton wool suitably carbonised and treated so as to be activated. 

W. H. T. 





1061. U.S. Parents on Crackine. 


F. K. Ovitz. U.S.P. 1,866,666, 12.7.32. Corrosion in cracking equipment 
is prevented by incorporating less than 1% of hydrated iron oxide in the 
cracking stock. 

F. W. Hall and V. N. Jenkins. U.S.P. 1,867,566, 19.7.32. Conversion « 
high b.p. oils into those of low b.p. by treatment with aluminium chloride a 
elevated temperatures and pressures. 

A. Joseph. U.S.P. 1,867,841-2, 19.7.32. Catalytic cracking of oil in the 
vapour phase, the catalyst being used in stages. 

E. C. Herthel. U.S.P. 1,868,204, 19.7.32. A pressure distillation process, 
in which the charging stock is used for scrubbing the uncondensed vapours 
and gases from the still. 

A. M. Houghton. U.S.P. 1,868,418, 19.7.32. The draw-off of a cracking 
still is cleaned by admitting to the still through the draw-off line, a portion 
of the oil on its way to or from the cracking zone. 

C. P. Dubbs. U.S.P. 1,868,732, 26.7.32. Volatile matter is removed from 
coal by heating in a stream of hot oil. Sclid matter is separated from the 
oil, which is then cracked. 

G. Egloff. U.S.P. 1,868,736—-8, 26.7.32. Coal is treated with highly 
heated oil, the heat of which decomposes the coal, and cracks the products of 
distillation. 

E. C. Herthel. U.S.P. 1,868,901, 26.7.32. A heating coil for cracking 
apparatus, giving a vaporised fraction and an unvaporised fraction for 
pressure-coil cracking. 














377,510, 


Vapours 
erature 
Liquid 
carried 
H.T 
Lion des 
‘rance), 














ling to 
ed with 
is then 
ywever, 
ers the 
ion, by 
neat so 
(freed 
® 


























































ABSTRACTS. 399 a 


B. L. Souther and J. W. Greene. U.S.P. 1,869,028, 26.7.32. Air is 
admitted to the oil stream in a cracking unit, in order to oxidise any hydrogen 
sulphide and to obviate the corrosive properties of the hot liquid. 

F. A. Howard and M. E. Loomis. U.S.P. 1,869,337, 26.7.32. A moving 
body of oil is heated to cracking temperature and then passed at the same 
speed through @ slow-heating zone and maintained in the liquid phase in 
order to bring about a reduction in gravity and viscosity. 

A. C. Spencer. U.S.P. 1,869,626, 2.8.32. Apparatus for cracking distil- 
lation, giving increased capacity and economy of operation. 

P. S. Dauner. U.S.P. 1,869,799, 2.8.32. Cracking in the presence of a 
metallic halide and hydrogen under relatively high pressures. 

J. C. Black. U.S.P. 1,869,838, 2.8.32. Cracking with regulation of 
heating to prevent excessive decomposition and carbonisation. 

A. Oberle. U.S.P. 1,869,978, 2.8.32. Hydrocarbons are cracked, the 
vapours produced dephlegmated and condensed and the residue, containing 
carbon, treated in a coking still. Carbon-free oil from the dephlegmator is 
recycled. 

L. C. Huff. U.S.P. 1,870,049, 2.8.32. Continuous cracking process in 
which sodium hydroxide or ammonia is introduced into the oil prior to 
cracking in order to neutralise the corrosive effect of sulphurous and deleterious 
compounds. 

L. Kirschbraun. U.S8.P. 1,870,178, 2.8.32. A cracking process in which a 
uniform distribution of heat and pressure in the vapour chambers is obtained, 
together with a regulated discharge of oil at various parts of an elongated 
vapour chamber. The injection of fresh heated oil into various parts of the 
vapour chamber reduceg carbon formation, and tends to carry it out through 
the residuum line. 

E. W. Luster. U.S.P. 1,870,855, 9.8.32. In order to conserve the heat 
of cracked oil, to regulate tar production and to minimise coke formation in the 
separating chamber, a portion of the feed oil is by-passed into the exit line 
from the soaking drum and/or into the upper portion of the separating zone. 

W. M. Cross. U.S.P. 1,871,431, 9.8.32. A continuous tube and tank 
cracking process, the converted oil being subjected, while still hot, to reduced 
pressure for the evaporation of light products. 

G. W. Watts and W. B. Mathews. U.S.P. 1,871,932, 16.8.32. A coke- 
puller for removing coke from reaction chambers. 

A. P. Sachs. U.S.P. 1,872,349, 16.8.32. Cracking of oil of high sulphur 
content for the production of a relatively sulphur free gasoline. Conversion 
is effected by means of a heat-carrier gas, which together with cracked vapours 
is cooled to below 100° C. for the condensation of gasoline. The residual gas 
is washed with water for the removal of sulphur compounds and then re- 
heated for further use. 

R. A. Halloran and M. L. Chappell. U.S.P. 1,872,446, 16.8.32. Metallic 
halide is introduced into the vapours from the distillation of crude oil. The 
halide together with the oil unsuitable as motor spirit is passed to a reaction 
zone for the production of motor fuel. 


H. A. Fouts. U.S.P. 1,872,722, 23.8.32. Preheating means for the feed 
to a cracking plant. The feed is passed through a heat exchanger in the 
vapour line above the fractionating tower, it then receives heat from the tarry 
residue and next is forced through an economiser coil located in the hot gases 
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in the main furnace, finally passing through a section at the bottom of the 
main heating coil, before being mixed with the reflux at the bottom of the 
tower. 


E. W. Isom. U.S.P. 1,872,955, 23.8.32. Cracked vapours are refluxed 
under pressure, the reflux condensate being discharged under reduced 
pressure and mixed with cool oil before separation of vapours in an amount 
sufficient to reduce the temperature of the mixture to less than 450° F. 
can occur. 


H. I. Ringgenberg. U.S.P. 1,873,037, 23.8.32. Cracking apparatus with 
means for introducing relatively cool oil into the evaporator to limit con. 
tinued cracking of the hot oil discharged from the heater. 


T. C. Tifft. U.S.P. 1,873,070, 23.8.32. Means for reducing carbon 
deposition on the low pressure side of the pressure reducing valve. 


A. P. Sachs. U.S.P. 1,873,851, 23.8.32. Vapour phase cracking, using a 
heat carrier gas to such an extent that the sulphur content of the mixture is 
not greater than 1%. This procedure is stated to prevent corrosion of the 
plant. 


O. Behimer. U.S.P. 1,874,860-1, 30.8.32. Fractionation of vapours from 
cracking stills. The vapours under pressure are primarily separated into 
liquid and vapour fraction. A portion of the latter is cooled to form a 
condensate which is rectified, the other portion passing into heat exchange 
with the ultimate condensate of the rectification. W. H. T. 


See also Abstract No. 1002. 


Hydrogenation. 


1062. Hyprocenation or Perrroteum Propucts UNpER Pressure. 
A. Sachanen and M. Tilitscheyew. Zrdél u. Teer, 1932, 8, 317-319, 
332-334, 348-350, 364-5. 


Little information has previously been published on the kinetics of the 
hydrogenation process. The authors have investigated the effect of time, 
temperature and pressure on the reactions occurring when petroleum products 
such as kerosine distillate, gas oil, paraffin distillate, heavy masut and cracked 
residues are hydrogenated, using a rocking autoclave, and with and without 
the presence of a catalyst. Full details of the materials used and of the 
apparatus and procedure are given. 

A paraffin distillate was submitted to hydrogenation at 425° C. and with 
an initial hydrogen pressure of 100 atm. (about 250 atm. under operating 
conditions) and also to cracking at the same temperature for various periods. 
The data show that in both processes decomposition and condensation 
reactions occur side by side. There is an optimum reaction time for hydro- 
genation at this temperature and pressure, at which the maximum yield 
of benzine (about 45%) is obtained. After longer periods of heating, the 
yield of benzine and kerosine decrease and the gas formation increases. 
Experiments at different temperatures (400°, 425°, 450° and 475°) show that 
for each there are optimum conditions of time and pressure for maximum 
yields of light liquid products. The higher temperatures require higher 
hydrogen pressures to convert the olefines formed by cracking into the 
less readily decomposed paraffin hydrocarbons. The rule holds both for 
the cracking and hydrogenation that raising the temperature 10° C. doubles 
the rate of reaction. 
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The presence of nickel oxide as a catalyst does not affect the kinetics of 
the reactions except to alter the rates of formation and decomposition of the 

light products. The limiting yield of benzine from masut is the same (about 
o% ) as from paraffin distillate ; if the reaction time be increased the main 
effect is decomposition of benzine into gaseous products. The maximum 
benzine yield from paraffin wax at 450°C. and 100 atm. initial hydrogen 
pressure is about 55%. 

It is necessary to resort to recycling in order to increase these yields. 
The formation of carbon and highly condensed polycyclic compounds 
(carboids) is greatly reduced in hydrogenation as against cracking, as the 
aromatics and unsaturateds produced by decomposition, and which easily 
polymerise, are hydrogenated to naphthenes 'and paraffins. The specific 
gravity of the high-boiling residue is markedly lower in the case of hydro- 
genated than of cracked products. 

Light distillates can be satisfactorily hydrogenated at high temperatures 
and moderate pressures, but in order to avoid coke and carboid formation 
from masut and heavy residues it is necessary to employ moderate tempera- 
tures and high hydrogen pressures. It is better to keep the benzine yield 
down to 30-35% for one passage through the apparatus, in order to minimise 
losses and gasification. About 80% weight of benzine can be obtained by 
recycling the residues several times. 

Typical benzines obtained by hydrogenation show sp. gr. 15° C. 0-727 to 
0-738; 33-38% at 100°C.; VBP. of 208 to 220°C.; iodine numbers 
(Hubl) from 25 to 45. 

A typical hydrocarbon analysis gave aromatics 5%, unsaturateds 10%, 
naphthenes 25% and paraffins 60%. 

As regards the hydrogen consumption, under the best conditions masut 
requires about 1% hydrogen and distillates (kerosine, gas oil) require 0-75% 
nydrogen for each 20% yield of benzine. E. B. E. 


1063. Hyprocsnation Now Proven Development at Bayway. G. 





Reid. Refiner, 1932, 11, 449-453. 

The hydrogenation plant at Bayway consists of two units, each of daily 
charging capacity 2500 to 5000 bris. depending upon charging stock and 
products required. 

The production of hydrogenated lubricating oils is largely liquid phase, 
the oil being charged into the reaction towers at 800° F., whilst the production 
of anti-knock gasoline is a vapour phase operation at about 1000° F. 

Hydrogen is prepared by the interaction of purified refinery gas and steam 
in two stages in the presence of a catalyst at 1800° F. and 850° F. respectively. 
The gaseous mixture leaving the final stage contains about 79% hydrogen, 
20% CO, and 1% of other gases. The gases are water cooled and stored. 
After passing thence through a moisture trap the gas is compressed to 3600 Ibs. / 
sq. in. in four stages, the CO, being removed after the second stage by water 
absorption at 240 Ibs. pressure. The feed stock after being raised to the same 
final pressure is — into contact with the compressed hydrogen through 
a T connection. The mixture is pre-heated by heat exchange and then 
raised to the reaction temperature by a gas fired coil of conventional design. 
The heated mixture passes through the reaction chambers of which there are 
four per unit at a temperature and pressure suitable to charging stock and 
products required. The reaction is exothermic. The reaction products are 
led from the top of the reaction chambers through heat exchangers and cooler 
to a release drum operating at about 200 Ibs. 

The safety factor of the plant has received much attention. The reaction 
chambers are 40 ft. high, 3 ft. internal diameter with a 7 in. wall fabricated 
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in layers. Leak proof joints are effected by machined ends drawn together 
against an alloy steel gasket. The hydrogen gas holder is fitted with both 
low and high pressure alarms to notify both the possibility of escape 
of hydrogen to atmosphere or inward leakage of oo oxygen. The 
oxygen content of high pressure gas is kept below 0-2%, a recorder alarm 
device attached to the compressor discharge line sounding an alarm and 
automatically closing down the compressor when the oxygen content 
approaches this limit. A short economic history of the hydrogenation 
process is given, together with a list of the organisations controlling exploita. 
tion throughout the world. B. C. A, 


1064. Ostarntnc Licurt Hyprocarsons rrom Heavy Cyciic Hypzo. 
carBons. A. Kling and D. Florentin. E.P. 377,452, 28.7.32. Appl. 
13.8.31. Conv. (France) 1.9.30. 

This is an improvement in E.P. 253,507 and consists in dissolving catalysts 
beforehand in the liquid to be destructively hydrogenated. A metallic halide 
catalyst is dissolved at a moderate or elevated temperature in the presence 


or absence of hydrogen under pressure. A | 
1065. Hyprocenation Catatysts. E. B. Maxted. E.P. 378,943, 22.8.39. 
Appl. 20.5.31. 


The catalysts are intended for use in the hydrogenation of unsaturated 
organic bodies in the liquid phase. They consist of an oxide of chromium 
in intimate mixture with an oxide of copper, and are prepared in a compact 
form by the oxidation of an alloy of chromium and copper. W. H. T. 


1066. Propvuction or Hyprocen rrom Hyprocarsons. J. Y. Johnson, 
Assr. to I. G. Farbenind. A.-G. E.P. 379,014, 25.8.32. Appl. 6.6.31. 


Gaseous hydrocarbons having a higher molecular weight than methane 
are brought into contact with at least two different layers of catalysts in 
the presence of steam at 400°-1000° C. The catalytic activity of each layer 
is lower than the next following one and the temperature in each catalyst is 
similarly lower. The catalyst consists of a metal of the iron group made 
into an aqueous paste with a hydraulic binding agent, the paste being allowed 
to set. The following layer comprises a mixture of an iron metal with an 
activating addition of a non-reducible oxide of a metal from groups 2-6 of 
the periodic system. W. H. T. 


1067. U.S. Patents on HyDROGENATION. 


E. M. Clark. U.S.P. 1,870,792, 9.8.32. A combination of a battery of 
stills with hydrogenating equipment. Oil is topped in the stills, the residue 
hydrogenated and the condensate from hydrogenation distilled with fresh 
unhydrogenated oil. 

R. P. Russell. U.S.P. 1,872,011, 16.8.32. Destructive hydrogenation of 
hydrocarbon oil. The reaction gas is separated and scrubbed with feed oil 
under pressure at below 100° F. The feed oil is then heated under reduced 
pressure and returned with scrubbed gas to the reaction zone. 


F. T. Snyder. U.S.P. 1,872,839, 23.8.32. Oil is vaporised at low tempera- 
ture into a large volume of hydrogen, the mixture being heated above cracking 
temperature and between 0-100 Ibs./sq. in. pressure. Un-cracked oil vapour 
is removed by partial cooling, and recycled with more hydrogen, the remainder 
of the gas being further cooled for the condensation of gasoline. W. H. T. 


See also Abstract No. 1056. 
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Chemistry of Petroleum. 


1068. Some AnaLyticaL Reactions or ALKYL MERCAPTANS IN BENZENE 
Sotutions. J. R. Sampey and E. E. Reid. J.A.C.S., 1932, 54, 3404- 
3409. 

Two acidimetric methods are described, both being applicable to benzene 
and naphtha solutions of mercaptans which contain no unsaturated hydro- 
carbons. 

In the first method the HI formed in the iodimetric oxidation by means of 
iodine is titrated with N/40.NaOH solution using brom cresol purple or 4 
purified litmus solution as indicator. 

The second method is dependent on the reaction 

RSH + HgCl, = RSHgCl + HCl. 

The quantity of mercury salt precipitated depends on the individual 

mercaptan ; the higher secondary mercaptans give salts which are completely 

soluble in the benzene. 50 ml. of a benzene solution of the mercaptan are 
shaken vigorously for 3 mins. with 25 ml. of a 1% aqueous solution of 

HgCl,. If no precipitate or only a slight precipitate is formed, the two 

layers are separated, and the hydrochloric acid is washed from the benzene 

with distilled water, and the acid in the aqueous layer and washings is titrated 
with N/40.NaOH solution, using methyl orange or methyl red as indicator. 

When the precipitate is heavy, it is found best not to separate the layers, 

but to add alkali to the mixture slowly with frequent shakings, and methyl 

orange is used as indicator since methyl red dissolves in the benzene and 
becomes orange-coloured, even when there is acid in the aqueous layer. 

Since methyl orange is more soluble in the aqueous layer, the white precipitate 

of RSHgC! remains in the benzene layer, and the end point is almost as sharp 

as when the layers are separated. W. 8. E. C. 


1069. Some AnatyticaL Reactions or ALKYL SULPHIDES IN BENZENE AND 
Purtrrep Naputrsaa Sotvutions. J. R. Sampey, K. H. Slagle and 
E. E. Reid. J.A.C.S., 1932, 54, 3401-3404. 

The method described is applicable to solutions of alkyl sulphides in 
benzene and to naphtha solutions free from unsaturated hydrocarbons. 

Bromine is added to a mixture of 50 ml. of distilled water and 50 ml. of a 
benzene solution of the alkyl sulphide in a 250 ml. stoppered flask, and the 
flask is shaken until the colour of the bromine persists in the solution ; the 
excess of bromine is removed at once by adding excess of saturated potassium 
iodide solution, and the liberated iodine is titrated with sodium thiosulphate 
solution. At this stage the aqueous layer is then separated from the benzene 
layer, the hydrogen bromide in the benzene is extracted three times with 
distilled water, and the extracts are added to the original solution. The 
HBr content is now determined by titration with N/20-NaOH solution, 
using brom cresol purple or a purified litmus solution as indicator. 

Two precautions and one correction factor are necessary in this method. 
Firstly, the excess of bromine must be removed with KI solution, otherwise 
the following reaction occurs and two strong acids are formed :— 

Na,S,0, + 4Br+, + 5H,0 = H,SO, + 8HBr + Na,SO, 
Secondly, the iodine liberated from the KI must be removed completely 
by the thiosulphate in order to prevent a reaction with NaOH. The correc- 
tion factor due to the acid present in the bromine water is determined by 
shaking an amount of bromine water (equivalent to that used) dissolved in 
50 ml. of distilled water and 50 ml. of benzene with excess KI and thio- 
sulphate solutions and titrating the acid. The figure obtained is subtracted 
from the total number of ml. of alkali used in the estimation of the sulphide. 
W. 8. E. C. 












4044 ABSTRACTS. 


1070. Isomers 1x “ Dusopuryrene” II. C. O. Tongberg and J. p. 
Pickens with M. R. Fenske and F. C. Whitmore. III. Derermarioy 
or Srreverure or “ Dusosputryiens.” F. C. Whitmore and J. ¥. 
Church. J.A.C.S., 1932, §4, 3706-3714. 


The diisobutylene used in this research was prepared from tertiary buty| 
alcohol which had been recrystallised until its freezing point was above 23°. 
The diisobutylene was freed from all but traces of isobutylene and triiso. 
butylene and higher polymers by a preliminary distillation. The separation 
of the polymers—namely, 2, 4, 4—trimethylpentene—1 and 2, 4, 4—trimethy). 
pentane—2—has been accomplished by single distillations by means of the 
highly effective columns constructed for the separation of Pennsylvanian 
petroleum into its constituents. The purity of the isomers has been estab. 
lished by accurate determinations of their cooling curves. The completeness 
of the separation is confirmed by the fact that neither gives ozonolysis pro- 
ducts which would be expected from the other. W. 8S. E. C. 


1071. Separation or Normat Lone-cuarn HypDROcARBONS BY FRACTIONAL 
DISTILLATION IN Hicn Vacuum. H. 8. Gilchrist and B. Karlik. J.C.S., 
1932, 135, 1992. 


In order to determine the optimum conditions of fractionation definite 
mixtures of pure synthetic long-chain hydrocarbons, including eicosane 
(CygH,,), tetracosane (C,,H,.) and triacontane (C,,H,.) were examined. 
Various mixtures of eicosane and triacontane were made up, from 50%, 
CyHy, + 50% CogHe, to 13% CyH,, + 98-7% CygHes, and distilled. A 
satisfactory separation was effected with a mixture containing 3%, C,,H, 
and 97% CyHe. 

The distillation apparatus consisted of a platinum crucible set in a copper 
block and indirectly heated by means of a platinum spiral. Above the 
crucible a hollow copper tube fitted with a thin glass cover slip served as a 
container for a mixture of solid carbon dioxide and methylated spirits during 
the distillation. The distillate collecting on the cover slip was later identified 
by the X-ray method. The pressure in the apparatus was approximately 
10-* mm. 

In the X-ray analysis at least one fraction was found in each case which 
showed only lines identical with those corresponding to the lower boiling 
hydrocarbon. The middle fractions in some cases showed both sets of lines, 
but the later fractions showed only those of the higher boiling hydrocarbon. 

E.N.H. 


1072. Nore on THE PropaBte Presence or 2:2 Dimetrnyt PENTANE 
1x A Mip-Continent Perroteum. J. H. Bruun and M. M. Hicks 
Bruun. Bur. Stand. J. Res., 1932, 9, 53. 


In the course of an examination of an Oklahoma petroleum fraction boiling 
between 80 and 80-5° C., for the isolation and determination of cyclohexane, 
it was observed that the fraction which consisted of about 94 mol. per cent. 
cyclohexane had a refractive index appreciably lower than that of pure 
cyclohexane, indicating the presence of some compound or compounds with 
lower refractive index than that of cyclohexane. It was also observed that 
when this fraction was subjected to further fractionation by equilibrium 
melting, @ series of fractions were obtained showing rapidly decreasing 

This method of fractionation described in Bur. Stand. J. Res., 1931, 7, 607, 
having proved so efficient, the original fraction was subjected to a systematic 
fractionation by equilibrium melting. The fractions so obtained which 
showed a similar refractive index were bulked for further fractionation. 
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In this way the original fraction was separated into two main groups of 
fractions each consisting mainly of cyclohexane. The progress of this scheme 
of fractionation is shown in diagramatic form. One of these groups was 
characterised by high refractive indices, while the other group showed low 
values for refractive index and freezing point. Fractionation of the latter 
group was therefore continued until a fraction was obtained, showing a 
minimum value for refractive index and freezing point. 

As the quantity of material available at this stage was too small for further 
purification, the physical constants were compared with those for synthetic 
cyclohexane and 2-2 dimethyl pentane ; a similar comparison was also made 
in the case of the earlier fractions obtained in the intermediate stages of the 
fractionation. It was found that as the fractionation proceeded, a definite 
increase was noted in the molecular weight from 85-1 to 93-7, indicating the 
presence of a constituent having a higher molecular weight than that of 
cyclohexane. By correlating the values of the molecular weight, refractive 
index and boiling point with the corresponding of constants of known hydro- 
carbons, it was concluded that a heptane was probably present in the cyclo- 
hexane fraction. The low boiling point (79-5° C.) of the final fraction and 
its great stability towards bromine, iodine and chloro-sulphonic acid was 
considered as strong evidence of the presence of 2-2 dimethyl pentane. The 
approximate composition of the final fraction was determined by observing 
the lowering of the freezing point of cyclohexane by a mixture of known 
concentration. 

The evidence for the presence of 2-2 dimethylpentane was strengthened by 
the comparison of the infra red absorption spectra of the final fraction with 
that of a synthetic mixture of similar composition, viz. :— 

45-9 moles cyclohexane. 

54-1 moles 2-2 dimethylpentane. 
The spectra of the mixture and final fraction showed such a striking 
resemblance that the evidence makes it highly probable that 2-2 dimethyl 
pentane is present in the fraction to an extent which cannot exceed a few 
hundredths per cent. based on the crude oil. 8. B. 


1073. Nore on THe Freezine Port or Iso-Ocrane. (2, 2, 4. Trimethyl- 
pentane.) J. H. Bruun and M. M. Hicks-Bruun. Bur. Stand. J. Res., 
1932, 9, 269. 


In view of the use of iso-octane as the upper reference standard for anti- 
detonation tests of motor fuels, the question of purity of this hydrocarbon is 
@ matter of some importance, and the authors have investigated the freezing 
point as a criterion of purity. It was observed that the value—107-8° C., 
reported in the literature—is apparently too low, as many commercial samples 
were found to freeze at temperatures above this value. In order, therefore, 
to obtain a reliable value for the freezing point of the pure hydrocarbon, a 
sampleof high-grade commercial iso-octane was purified further by subjecting 
it to a number of fractionations by equilibrium melting in a centrifuge, using 
a platinum-resistance thermometer. 

Four different fractions were observed with freezing points ranging from 

107-7° C, to -107-4° C. The time-temperature cooling curve of the purest 
fraction was determined and the constant found to be -107-41°C. From 
this value and Parks and Huffman’s value (18-9 cs1/9) for the heat of fusion, 
the purity of the iso-octane may be calculated from the laws of ideal solutions 
expressed by the equation :— 

P = 3-86, te + 5148 

in which ty is the initial freezing point of the sample in °C. and P is the 
purity in mole per cent. 8. B. 
21 
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1074. Moxiecutarn Viscosrry. J. Tausz and A. Rabl. EZrddl u. Teer, 
1932, 8, 396-398. 


Viscosity measurements of oils at high temperatures are of great practical 
importance. These measurements are very difficult, and hence it is proposed 
to use measurements of viscosity in very dilute solution. 

A number of oils were examined for their viscosity in centipoises at 20° C. 
The same oils were then dissolved in pure toluene and the viscosities of 


1-3% solutions obtained. From these results the relative viscosity,” 
™ 
and the specific viscosity, ——1, of the solutions, where » is the absolute 


viscosity of the solution and yn, that of the solvent, can be obtained by the 
method of Staudinger. 

Further, specie vieosity = Ky < M, where Ky is a constant, C is 
the molecular concentration and M the molecular weight. 

The molecular weights of Castor oil and Mobiloil were determined by the 
boiling point method. Knowing the molecular weight of toluene, curves 
were then drawn showing molecular weight or molecular viscosity against 
absolute viscosities of 1%, 2% and 3% solutions of the oils. The different 
methods of plotting give resulte in good agreement. 

Molecular viscosities obtained from 1% or 2% solutions also agree well, 
but those obtained from 3% solutions are somewhat irregular, showing that 
the concentration is too high: The lower the concentration, the nearer are 
the curves to straight lines. 

The use of specific viscosity is recommended, as this eliminates the influence 
of the solvent, providing that no interaction occurs between oil and solvent. 

It is found that Edeleanu extract and refined product have about the same 
molecular weight (or molecular viscosities), although the viscosities of the 
products themselves at 20° C. are in the ratio of 50:3. Hence oils with the 
same boiling range but of different chemical constitution have practically 
same molecular weight. Higher values for the molecular weights of voltols 
are obtained by this method than by the Beckmann method. Boiling-point 
and freezing point methods give mean values and do not indicate the presence 
of high molecular substances, which are shown clearly by the viscosity method. 

Several cases may arise : (1) Substances with the same molecular viscosities 
may have different initial viscosities (i.e., absolute viscosities of the straight 
oils at 20°C.); (2) oils with the same initial viscosity may have different 
molecular viscosities ; (3) substances with much greater molecular viscosities 
may have far smaller initial viscosities (¢.g., ground-nut oil has a much 
larger molecular viscosity and smaller initial viscosity than Edeleanu extract). 

These results may be explained on the ground of molecular association. 

For high-temperature lubrication, ¢.g., in the cylinders of internal-combustion 
engines, it is necessary to use oils with high molecular weights and molecular 
viscosities. Hence valuable conclusions can be drawn from the viscosities 
of oils in dilute solution. E. B. E. 


1075. U.S. Accetzeratep AcEeInc APPARATUS FOR DETERMINATION oF 
Gum 1s Moror Gasorrme. B. P. Ward. Oil and Gas J., 11.8.32, 
31 (12), 16. 


An accelerated ageing apparatus has been designed and built at the U.S. 
Naval Engineering Experiment Station, at which acceptance tests of al! 
gasolines for naval aircraft are made. It is a modification of the apparatus 
designed by Hunn, Fischer and Blackwood in 1930. The bomb, which is 
illustrated, consists of 4 parte:—sample chamber, plug, cap and locking cap 
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bolt, all of which are made of stainless steel. It weighs 75 lb. and shows no 
leakage or distortion under a hydrostatic pressure of 10,000 Ib./sq.in. The 
methods adopted to overcome leakage and corrosion of the bomb are described. 
Needle valves in the oxygen eo accurate control of oxygen pressure, 
and the oxygen bottles are only after the pressure within has been 
reduced to 250 lb. Other safety factors are rigid construction of bomb, the 
small volume of oxygen which it contains when full, and a relief valve. The 
method of test is:—an 8 oz. bottle filled with the gasoline under test, and 
covered with a loose glass cover to prevent ingress of dirt, is enclosed in the 
bomb at room temperature. The bomb is then twice filled with oxygen at 
100 Ib. pressure, and the pressure released through a valve in the supply 
line in order to flush out air entrapped in the bomb. The bomb is then 
again charged with oxygen at 100 lb. pressure, and the bath temperature 
raised to 210/212° F., at which it is maintained for 4 hours. The heat applied 
raises the oxygen pressure to about 130 Ib. sq. in., and the stability of the 
gasoline is noted on the recording gauge, any appreciable diminution in 
pressure during the 4 hour test being indicative of gum formation. After- 
wards the bomb is rapidly cooled, pressure released, the sample removed and 
measured and the usual test for gum made. Tests have been made to 
compare the results given by the apparatus with those obtained on gasolines 
after 90 days’ storage. A table gives the gum contents: (a) when received ; 
(b) after 90 days’ storage ; (c) after accelerated ageing test, of 12 different 
samples of gasoline. Results for tests (6) and (c) show good agreement. 
R. A. E. 


1076. Appnication or Mercury IN THE TresTING oF FuELS AND SOLVENTS 
ror Corrostve SutpHur. H. Kiemstadt. Brenn. Chem., 15.8.32, 
13 (16), 310-312. 


A quantitative method is described for the determination of corrosive 
(elementary) sulphur in which the quantity of mercury sulphide formed on 
the addition of mercury is determined. 

In practice 100 ml. of the solution are shaken with 2 ml. of mercury for 
10 mins., in a stoppered cylinder, and the sulphide formed is filtered through 
a filter moistened with pure benzole or benzene. The unused mercury 
remains in the cylinder and the remaining sulphide is washed from the cylinder 
with 1% hydrochloric acid, filtered and the hydrocarbon filtrate is retreated 
with mercury and shaken. The mercury sulphide is determined by the 
cadmium acetate method, in which the hydrogen sulphide evolved on treating 
the sulphide with concentrated hydrochloric acid is passed into a solution of 
cadmium acetate and the cadmium sulphide titrated, or directly by passing 
the hydrogen sulphide into a solution of iodine. 

The method is claimed to be simple and quick, and quantities as small as 
1 mgm./100 ml. of fuel can be determined. Some fuels and solvents blacken 
mercury, due to the formation of organic peroxides in the hydrocarbons under 
the influence of atmospheric oxygen in the absence of inhibitors. These 
must first be removed by adding a solution of ferrous sulphate. W. 8. E. C. 


1077. DerermMInation or THE Varour Pressure or Gasouine. J.1.P.T. 
1932, 18, 716-722. 


An article describing the method used by the Bataafsche Petroleum Mij. 


for measuring the vapour pressure of a gasoline in which the losses of volatile 
fractions are minimised, and the effect of dissolved air, carbon dioxide, water, 
G. 


ete., is excluded, R.N. 
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1078. Proroszp D.V.M. Stanparp Mernop ror Fiass-Port or Lupa. 
catine Oms. Erddél u. Teer, 1932, 8, 398-399. 


A large amount of testing has been carried out by the D.V.M. Technical 
Sub-Committee on lubricating oils, in which several flash-point apparatus 
have been examined—viz., those of Schiter, the German Railways (two 
forms), and the Marcusson apparatus as described by Holde. The conven. 
tional values could best be obtained with the Marcusson apparatus, which 
is accordingly proposed as standard. Full details of construction, dimensions 
and method of test are given. 

The experimental error is given as = 4° C, E. B. E. 


Analysis and Testing. 


1079. Apparatus ror Estrmatinc Ormtness. Nat. Petr. News, 29.6.32, 
24 (26), 30. 


A new theory is advanced in explanation of the action of a lubricant in 
the boundary lubrication of a bearing, and a machine for testing oiliness is 
described very briefly. It is assumed that a film of oil is adsorbed by each 
member of the bearing surface. The lubricant present in the bearing is 
considered in five layers: (a) The oil film as related to the shaft; (b) the 
oil film as related to the bearing; (c) a film between these two; (d) the 
adsorbed film on the shaft ; (e) the adsorbed film on the bearing. According 
to the new theory the outer layer of oil is held in proximity to the shaft 
by a force which may conform to the Coulomb Law, which states that a 
magnetic field exists around the bearing. This layer is called the ‘“* Coulomb 
Layer.” The tenacity with which this layer is held is determined by the 
nature of the bearing metal, the nature of the lubricant and the intensity of 
the field around the surface. Mention is made of the theory of Langmuir. 
This states that in a bearing a film of lubricant, probably one molecule thick, 
is held to the bearing surfaces by physico-chemical forces. The existence of 
this film, under assumed conditions, is ascribed to “ Secondary Valences,” 
and it is assumed that when this layer is in position no further quantity of 
lubricant can be attached by chemical means. This film is described as the 
“Langmuir Layer.” The adsorbed films, called the “ Parrish Layer,” lie 
below the “‘ Langmuir Layer" and in the interstices of the metal. The 
new machine, called the “Sperry Cammen”’ testing machine, consists essentially 
of a rotor mounted gyroscopically and rotated at 18,000r.p.m. By its use 
the investigators have reached the following conclusions: (a) Lubricity 
depends on the possession by the lubricant of low surface tension, high 
secondary valences with respect to the bearing metal and high attractive 
field ; (6) oiliness can be measured : (1) by the Cammen number representing 
the bond by which the Coulomb and Langmuir layers are held to the metal, 
and (2) by the total amount of oil in the Parrish layer ; (c) the action between 
the lubricant and the metal is of a selective nature, so that in a mixture of a 
lubricant and a non-lubricant the former acts as though the non-lubricant 
were absent. H. G. 


1080. Estimation or AspHaLt-BrrumMEN 1x Mixtures with Tar. F. J. 
Nellensteyn and J. P. Kuipers. Bitumen, 1932, 2, 133-134. 


The results given by Mallison’s modification of Marcusson’s method 
(Asphalt u. Teer, 1930, 30, 1183) are too irregular. The method here described 
is based on colloid-chemical considerations—viz., the difference in critical 
surface tension shown by asphalt-bitumen and tar and the different misci- 
bilities of the oily mediums of both systems. 
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The sample is first heated under reflux with a mixture of CS, and 40-60° C. 
benzine (2:1 by vol.). The asphalt-bitumen dissolves completely, but 
part of the tar is precipitated. After evaporating the filtrate, the residue 
is warmed with 1:1 aniline and alcohol, cooled and centrifuged. The 
separated asphalt-bitumen is washed out with CS, and weighed. The 
alcohol-aniline mixture contains a small part of the asphalt-bitumen in solu- 
tion, and this is extracted with 40/60° C. benzine after evaporation of the 
alcohol. 

Owing to the fact that these mixtures are often not homogeneous, care 
must be taken that a good average sample is tested. The method is reliable 
up to 50%, but is less accurate with higher proportions of asphalt-bitumen. 

C. C. 
1081. Lasoratory Distmiation Apparatus. R. C. Conine. Oil and 
Gas J., 18.8.32, 31 (13), 13. 

A laboratory distillation unit has been designed to simulate plant operation 
by C. R. Wagner and W. A. Peters. It can be applied to check column 
efficiency of the plant, to investigate the desirability of eliminating certain 
fractions of poor anti-knock quality from the gasoline cut, and so forth. 
Examples of the manner in which the apparatus has been usefully employed, 
and results applied to plant practice, are given. The column is 6 in. in 
diameter and 20 ft. long, and is packed for 19 ft. 3in. of its length with 
Du Pont soft glass rings. It is estimated that one bubble cap tray of a 
commercial plant is equivalent to 8/12 in. packing in the laboratory column. 
The column is provided with two concentric insulating jackets 2 in. thick, 
spaced 2 in. apart, and arrangement made to permit the passage of flue gases 
through the annular space between the jackets. The object is to offset as 
far as possible the surface to volume ratio radiation losses of the small unit. 
Above the fractionating column is a 4 ft. dephlegmator head in which tempera- 
ture is controlled by regulating the flow of water. The still to which the 
column is attached is of 50 gal. capacity, and can be operated either semi- 
continuously or on the batch system. The cost of the unit, including labour 
and material, was less than 500 dollars. Sectional diagrams with measure- 
ments are provided and data obtained during one run tabulated. R. A. E. 


1082. Sotvenr Trap ror Om Vacuum Pumps. F. A. Askew and R. B. 
Bourdillon. J. Sci. Instr., 1932, 9, 280. 


It is often useful to be able to evaporate off organic solvents at lower 
pressures than can be obtained with a water injection pump. With the usual 
type of rotary oil pump the vapours are exhausted into the main oil reservoir 
and contaminate the oil. To avoid the necessity of changing the oil at 
frequent intervals the authors have designed a separate discharge trap so 
that only a small quantity of oil, remote from the main pump operation, suffers 
contamination. Arrangements are made for the removal of this oil when 
necessary and the addition of fresh oil. E. N. H. 


Engines. 


1083. Heavy Om Morors 1x Aviation. M. Ed. Marcotte. Rev. Comb. Liq. 
1932 (10), 96, 201-209. 

The advantages of heavy oils over gasolines in aviation are said to be as 

follows : (1) Lower volatility, thus reducing fire risks to an absolute minimum, 
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breakdowns, owing to the elimination of sparking plugs, electric ignition and 
carburettors; (3) increase of range of action due to lower consumption or 
increased carrying capacity for the same length of flight ; (4) possibility of 
producing from French colonial vegetable oils, a national fuel. 

It is stated that whilst an efficient aviation engine (air-cooled) consumes 
at least 230 gms. of fuel the Diesel Engine consumes only 180 gms. This 
difference more or less equalises the difference in weight between a gasoline 
motor of 1 Kg./h.p. and a heavy oil motor weighing 1-25 Kg./h.p. Taking 
similar wt./h.p. the range of action of the latter shows an increase of about 
27% over the former. 

A short history of ignition by compression since the eighteenth century up 
to the solid injection introduced by Vickers is given. 

Various types of heavy oil motors are described and discussed, including 
an aviation motor produced by the Cie Lilloise de Moteurs (Licence Junkers). 

Comparative speeds at various altitudes of a Packard Diesel and a gasoline 
motor each of 250 h.p. fitted to similar model aeroplanes are given showing 
that at an altitude of 2,500 m. the speed of the former was 2-015 r.p.m. and 
the flying speed over 191 Km/h. whilst that of the latter had decreased to 
1-970 t-p-m. and 154-4 Km./h. at an altitude of 1,500 metres. It is stated 
that at an altitude 6000 m. the heavy oil motor was working at 1750 r.p.m. 
and 131 Km./h., whilst a gasoline motor at an altitude of 4350 metres was 
only giving 1745r.p.m. and 102-5 Km./h. In this connection it is stated 
that although the Diesel motor had a cylinder capacity of 1300 c.c. above 
that of the gasoline motor, the aeroplane fitted with the former weighed 
64 Kg. less than that fitted with the latter. 

The author describes the Cavalieri injector and concludes that both the 
gasoline motor and the heavy oil motor have their definite fields of action, 
the former being lighter for short and heavier for long distances. Whilst 
admitting that the usefulness of both types of motor is similar in certain 
cases, the fact that fire risks are reduced when a heavy oil motor is used makes 
the author express his opinion that the future belongs to this type of engine. 

M. M. L. 


General. 


1084. Narurat GasoLine In 1930. G. R. Hopkins and E. M. Seeley. 
Min. Res. U.S., 1930, I1., 433-456. 


In 1930, for the first time, production of natural gasoline in the U.S.A. 
showed a decrease as compared with that of the previous year. The pro- 
duction in 1930 was 2,210,494,000 gal., a decrease amounting to 1%. Factors 
operating to reduce output were reduction in crude production (and conse- 
quently of casinghead gas), increased stabilisation necessary to meet the new 
specifications and price reduction. The increased demand for natural gas, 
however, tended to increase natural gasoline production. Graphs and 
tables are presented to show : (a) production, volume of gas treated, value 
of production for the years 1911-1930 ; (6) production by states and counties 
including the outputs of various types of plant ; (c) number of plants of each 
type operating in various states. 

The bulk of the natural gasoline (78-9%) was blended at refineries, but 
exports and sales to jobbers (10-5%) represent an increased proportion. 
Stocks held at plants and by refiners at the end of the year show a decline 
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on and as compared with 1929. Owing to the increased stabilisation, the output 
tion or of liquefied petroleum gases was increased. The quantities of liquefied gases 
lity of marketed during the years 1922/1930 are shown, and indicate the rapid 
development of this phase of the industry. Market prices of natural gasoline 
sumMes at weekly intervals throughout the year are quoted and discussed. R.A. E. 


This 
soline 1085. Narurat Gas, 1930. G. R. Hopkins and H. Backus. Min. Res. 
‘aking U.S., 1930, IL., 457-481. 

about The production of natural gas in the U.S.A. in 1930 showed an increase 


of 1:3% over that of 1929 and amounted to 1,943,421 million cu, ft. Exports 
“y @ to Canada and Mexico totalled 1798 million cu. ft. during the year, and 
, imports from Western Canada were received into the U.S. for the first time. 
uding Total consumption of natural gas in the U.S. amounted to 1,941,644 million 
cu. ft., and the proportion used for domestic purposes increased to 20%. 
soline The quantity of gas treated for recovery of natural gasoline was 2,088,788 


~— . million cu. ft. The excess over recorded production is accounted for by 
. and gas from oil wells allowed to escape or burn after treatment where location 
ed to of plant in relation to fuel markets rendered residual gas valueless. Average 
sates prices of the gas at the wells showed a decrease as compared with those 
oa obtaining in 1929. Statistics regarding production and consumption by 
te states, consumption of domestic and industrial users and average prices paid 


are given and compared with those of previous years. Industrial consumption 
sbove figures are analysed ; 46%, was used for field purposes, 17% in the manu- 





ighed facture of carbon black, 8% in electric public utility power planta, 6% in 
petroleum refineries, 3% in Portland cement plants and 20%, for miscellaneous 
a the purposes. The number of industrial consumers was approximately 21,000. 
ee. A generalised table showing trends in consumption of coal and natural gas 
Thilet for the period 1925/1930 is given and the position discussed. Statistics 
wren regarding interstate transportation and the number of gas wells operated 
wales in the various states are quoted. Information concerning natural gas pipe- 
= line developments and carbon black manufacture is also included. A chart 
L. indicates the possible utilisation of natural gas for the manufacture of chemical 
products. R. A. E. 


1086. Gas Om ror Benzote Recovery. F. White and 8. Kellett. Gas J., 

1932, 199, 460-461. 
The oils used in this investigation consisted of a technical sample of coke- 
pley. oven creosote and a gas oil recommended for benzole recovery, physical 
constants of each product being given. Creosote has a somewhat higher 
absorptive capacity than gas oil, but the latter has the following advantages : 


B.A. (1) lower viscosity at low temperatures ; (2) absorptive capacity of gas oil 
pro- tends to rise during use ; (3) freedom from naphthalene ; (4) consumption 
tors of oil per gallon benzole ; (5) cost. Numerous experiments are mentioned 
mse- referring to the thickening or sludging of wash oils, the chief cause of which 
now being the absorption of high-boiling tar compounds of high sulphur content, 
gas, some of which are soluble in gas oil, while others are insoluble, although 
and the latter are soluble in benzole and creosote oil. 

alue A table is given illustrating the properties of gas oil and creosote before 
ties and during use, showing that the viscosity of the gas oil has increased approxi- 
ach mately one-third, whereas the creosote has become nearly five times as thick. 


The absorptive capacity of the gas oil increased, but that of creosote fell. 
but High gas temperature to scrubbers is responsible for the carrying forward 
ion. § of tar fog which becomes deposited in various parts of the plant. Ts minimise 
line this trouble, a low gas temperature to scrubbers is necessary. Ww. A. W. 
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1087. Trus Specrric Gravrry or Cottom Contarmimne MATERIALS Sucg 
AS THE Bentontres. R.M. Woodman. J.S.C.I., 1932, 51, 3277-3287. 


Liquids which cause the swelling of Bentonites, and hence lead to fictitiously 
high specific gravities, are in general solvents usually classified as “ active.” 
In general, CCl,, C,H, and C,H,CH, cause least swelling and give approxi- 
mately true gravities. W. E. J. B. 


1088. Frurr Rirenoxe wire Coat Gas. Chem. Trade J., 1932, 91, 223. 


A committee appointed by the Commonwealth Council of Scientific and 
Industrial Research to improve the marketing of bananas in Australia has made 
interesting discoveries in regard to artificial ripening, storage and transport 
of the fruit and a progress report has been issued. Ethylene was found to 
be an essential accelerating agent in the ripening process, though propylene 
and acetylene were also found to be accelerating agents. Owing to the 
presence of ethylene in coal gas the latter is recommended for commercial 
purposes. One part of coal gas per 1000 parts of air is sufficient for artificial 
ripening in summer and 3 parts per 1000 in winter. Recommended ripening 
temperatures range between 66° F. and 70° F. according to season, initial 
humidity should be 85% reducing to 75/70%, and the required quantity of 
coal gas, according to season, added twice daily. Conditions to be avoided 
for best results are mentioned. R. A. E. 


1089. Preventive Vapour Loss rrom Tanks. 8. J. R. Stewart and 
F. V. W. Swanton. E.P. 379,051, 25.8.32. Appl. 13.7.31. Conv. 
(South Africa), 14.3.31. 


An outflow pipe extends from the tank above the liquid level, and a return 
pipe with a cooler in series is placed in a similar position, both pipes being 
in communication with the ullage. Gas from the ullage is withdrawn, 
circulated through the system and returned to the ullage in a cooled condition. 
Thermosyphonic circulation of the contents of the ullage is arranged for, 
and a gasometer is provided so that expansion and contraction of the ullage 
contents can take place without communication with the atmosphere. 

W. H. T. 


Coal and Shale. 


1090. Licur Ngeurrat Ons rrom Lienrric Tars. N. Titow. Brenn.-Chem., 
1932, 18, 306-308. 


This article deals with the composition of the light tar fractions of lignite. 
Titow prepared his sample of tar by means of a dry distillation of the lignite 
to 360°C. by Fischer’s method in a rotary retort and then steam-distilled 
the tar obtained, which yielded light oil and light fractions. Organic bases 
and acid products were extracted from these fractions. 

The neutral oil was fractionally distilled and the specific gravity and 
elementary analysis were determined for each fraction. The oxygen com- 
pounds were isolated by means of the Grignard reaction and the contents of 
unsaturated and aromatic hydrocarbon were determined for the oxygen free 
oil. The oils were found to contain a mixture of aliphatic (saturated and 
unsaturated hydrocarbons of the series C,,H,,.,) and various ketones. The 












auth 
subs 
were 
of tk 
fract 
deco 
bitu 
com 
aron 


109] 


r 
app 
und 
is p 
evol 
offt. 
dise 


109: 


I 
eyli 
hav 
is 8 
tem 

I 
sha 
oth 
dist 
ind 


109 





> Sucg 
-328r. 


tiously 
ctive.” 
proxi- 


223. 


ie and 
} made 
nsport 
ind to 
»y lene 
© the 
ercial 
‘ificial 
ening 
initial 
ity of 
oided 
E 


and 
Yonv. 


»turn 
being 
awn, 
ition. 

for, 
llage 


Be 


om... 








ABSTRACTS. 4134 


author showed that the unsaturated hydrocarbons consisted principally of 
substituted allenes. The ketones formed in the low boiling fractions (to 170°) 
were aliphatic and saturated and arise in the dry distillation at the expense 
of the fatty acid salts of the lignite. The ketones formed in the high boiling 
fractions were cyclic in structure and were produced during the thermal 
decomposition of the cyclic acids in the resinous constituents of the lignitic 
bitumen. The tar investigated in this research! contained 47% of oxygen 
compounds, 14% of saturated aliphatic, 35°, of unsaturated, and 3-4% of 
aromatie hydrocarbons. W. 8. E. C. 


1091. DistinLatTion or Coat. Low Temperature Carbonisation, Ltd., C. H. 
Parker and J. P. Postlethwaite. E.P. 377,201, 20.7.32. Appl., 20.4.31. 


The invention relates to the two-stage distillation of coal, in which heat is 
applied to the upper retort and the second stage proceeds in a lower retort 
under the heat acquired by the charge while in the upper retort. A conduit 
is provided within the upper retort through which the gases and vapours 
evolved in the lower retort are led. The vapours then pass through the same 
offtake as that through which the vapours and gases from the upper retort 
discharge. W. H. T. ' 


1092. Exrractinc Om From Sate. W. 8S. Cripps and J. Stormonth, 
E.P. 377,435, 28.7.32. Appl., 28.7.31. Conv. (Australia), 15.8.30. 


The retort is adapted for fraction distillation and comprises a vertical 
cylindrical chamber containing a plurality of superposed fixed trays each 
having a surrounding wall formed by a circumferential flange. The chamber 
is steam jacketed and divided into zones which may be heated to various 
temperatures by regulating the supply of steam. 

Distributing vanes are provided for each tray, connected with a central 
shaft, rotation in one direction spreading the shale over each tray, and in the 
other causing it to fall from the circumference to the next tray. Gaseous 
distillates produced in the several zones are carried from the chamber through 
independent pipes. W. H. T. 


1093. Purirication or Licur Oms. C. Still. E.P. 378,217, 11.8.32. 
Appl., 28.7.31. Conv. (Germany), 29.8.30. 


Chis is a process dealing with the production and refining of light oils from 
the carbonisation of coal. Distillation products are withdrawn from ducts, 
provided in the interior of the coal charge, by suction below atmospheric 
pressure. Light oils are recovered from the gas and tar and treated with 
80%, sulphuric acid, or a polymerising agent or adsorptive material. Final 
treatment is with sulphuric acid (at least 90% strength) carried out at an 
increased temperature (30°-35° C.). WwW. &. F. 


1094. Hear Treatment or Carsonaceous Marermts. P. Muschamp. 
E.P. 378,901, 19.8.32. Appl., 19.2.31. 


A continuously operated, externally heated retort is described. The retort 
comprises a number of horizontal limbs through which the material is passed 
in succession, vertical transfer passages being provided to permit the material 
to pass between the various limbs. The gases produced from the retort are 
drawn through a superheater to crack the oily distillation vapours, and oily 
condensate is returned to the retort and allowed to mix with the carbonaceous 
material. W. H. T. 
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1095. U.S. Parents on Coat anp SHALE. 

8. Caplan. U.S.P. 1,868,447, 19.7.32. Colour producing bodies present in 
tar acid bearing oils are removed by treatment with water at atmospheric 
temperature and pressure, settling taking place at temperatures up to 5()° C. 

¢. F. Broadhead and R. S. Andrews. U.S.P., 1,868,879, 26.7.32. Tar is 
converted into such a condition that at normal temperatures, it will be 
similar to a plastic pitch. This is effected by digestion with an aldehyde 
in the presence of a condensation catalyst and then subjecting the resulting 
product to oxidising treatment. 

B. Torrey and G. R. Sanford. U.S.P. 1,874,387, 30.8.32. Apparatus for 
the continuous separation of light oils from the destructive distillation of coal. 

fo mo T. 


See also Abstract No. 1057. 
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1096. Sympostum oN OccuRRENCES oF Orn, Gas AND BrruMEN IN IGNEOUS 
anp Metamorpuic Rocks. Bull. Amer. Assoc. Petr. Geol., 1932, 16, 
717-858. 

8. Powers and F. G. Clapp (pp. 719-726) review the known occurrences of 
oil, gas and bitumen in igneous and metamorphic rocks. Stress is laid on the 
fact that such occurrences are found only when secondary porosity has been 
developed in the igneous or metamorphic rock, and only when such rocks are 
in contact with an oil-bearing sedimentary series. The rocks in such cases 
are ferro-magnesian and the occurrences nearly always show some surface 
indication of the presence of oil. The presence of seepages and traces of oil, 
gas and bitumen in igneous rocks points to the possibility of commercial 
production in many parts of the world where oil has not yet been found. 

J. E. Brown (pp. 727-735) describes the occurrence of an inflammable gas 
in small separated vugs and fractures in a pre-Cambrian metamorphosed 
magnesian limestone in a zinc mine at Edwards, St. Lawrence County, New 
York. Associated minerals are salt and gypsum, and the evidence points to 
a natural organic derivation. 

J. H. Cline (p. 736) reports graphite in Lower Paleozoic metamorphosed 
sediments in the Appalachian Mountains, believed to represent the ultimate 
product of metamorphosed petroleum. 

C. G. Carlson (pp. 737-740) reports bituminous material in the Nonesuch 
formation of Keweenawan age in the Upper Peninsula of Michigan. The 
material is found in sandstones interbedded in shale and associated with the 
native copper and chalcocite. 

E. H. Sellards (pp. 741-768) gives a description of eight fields in the Gulf 
Coastal Plain of Texas. The oil is found in an altered rock, originally of 
basaltic type, and now chloritic or serpentinous. Porosity is very erratic 
with consequent erratic production. The reservoir rock is largely extrusive 
and covered unconformably in most parts by the Taylor Marl. There are 
many dry holes and initial production varies from a few to 5000 bris. or more. 

F. M. Van Tuyl and R. L. McLaren (pp. 769-776) report the occurrence of 
oil in erystalline rocks in Colorado, including seepages of oil in a pre-Cambrian 
gneiss near Golden and oil in amygdaloidal cavities of basaltic dykes on both 
flanks of the Colorado Rocky Mountains. Both occurrences are in contact 
with bituminous shales of Dakota age. 

A. B. Brown and W. 8. W. Kew (pp. 777-785) describe an occurrence of 
almost water-white, light-gravity oil in metamorphosed rocks of the San 
Gabriel Mountains, Los Angeles County, California. The rocks are in fault 
contact with Pliocene and Pleistocene sediments at the surface, which in 
turn are in contact with sediments of Eocene age. 

T. A. Link (pp. 786-796) writes of oil seepages issuing from pre-Cambrian 
rocks thrust over Mesozoic sediments in the Rocky Mountains near the 
49th parallel. 

R. M. Kleinpell (pp. 797-798) says that bitumen is found in calcite veins 
near voleanic rocks and in amygdules in Tertiary andesite and basalt on 
Graham, Tar and Moresby islands of the Queen Charlotte group. 

2K 
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E. DeGolyer (pp. 799-808) gives an account of the association of oil with 
igneous rocks in Mexico. The many seepages that occur in the Tampico 
embayment and elsewhere are mostly connected with ferro-magnesian 
intrusions. 

J. W. Lewis (pp. 809-818) describes the oil seepages, the asphalt deposits, 
the Bacuranao and Motembo oilfields of Cuba, all of which are associated with 
serpentinous igneous rocks. 

F. H. Lahee (pp. 819-824) reports on the oil seepages and production 
associated with the volcanic plugs in Mendoza Province, Argentina. The 
intruded sedimentary series is of Tertiary age and older. The evidence 
points to an Upper Jurassic shale or an early Cretaceous limestone as being 
the source of the oil. 

L. Barrabé (pp. 825-832) gives instances of seepages in the Limagne graben 
near Clermont-Ferrand near to the Volcanic Chain of Puys of France. The 
seepages occur in an agglomerate of sedimentary rocks in eruptive rocks, 
known as pépérite. 

F. G. Clapp (pp. 833-836) reports on the Taranaki oilfield of North Island, 
New Zealand, as an example of accumulation in sedimentary rocks, probably 
trapped by a nearby andesite intrusion. 

The symposium is concluded by an article (pp. 837-858) compiled by 
Sidney Powers from various authors, giving numerous minor occurrences of 
bituminous matter found in igneous and metamorphic rocks. G. R. 


1097. Facrors INVOLVED IN SEGREGATION oF O1L AND Gas FROM Svs- 
TERRANEAN Water. J. Versluys. Bull. Amer. Assoc. Petr. Geol., 
1932, 16, 924-942. 

The paper details the reasoning by which the author arrives at the following 
conclusions. The process of oil and gas accumulation is mainly segregation 
of these substances from water circulating in the earth’s crust, caused by 
inter-molecular forces responsible for the selecting of the coarser formations 
oy the oil and gas. Fundamentally, dry or unsaturated strata do not exist 
atdepth. The tardiness of edge-water noted during exploitation is attributed 
© differences of texture which influence accumulation of oil and gas, and to 
the persistence of compaction and cementation in the water-saturated parts 
not found where oil and gas fill the pores. From this the writer rejects the 
theory that synclinal oil has accumulated in dry or unsaturated strata. This 
type of accumulation can be expected only in sands with tardy edge-water 
encroachment and an irregular shape of the productive areas, unless such 
irregularity is caused by dislocations. G. R. 
1098. GroLocicaL AppiicaTion or Borrom-HoLtze Pressures. C. V. 

Millikan. Bull. Amer. Assoc. Petr. Geol., 1932, 16, 891-906. 

Bottom-hole pressure is stated to be the pressure measured at the face 
of @ porous reservoir penetrated by the well. When the well is producing 
it differs from when the well is shut down and hence must be qualified. 
Experience thus far shows that its measurement may be of value in 
correlating porous formations, determining reservoir conditions, rate of 
development and proper well spacing, estimation of reserves and the most 
economic rate at which oil may be recovered. G. R. 
1099. Improvep TrcHNIQUE FOR THE DETERMINATION OF DENSITIES 

AND Porosrrres. H. R. Brankstone, W. B. Gealy, W. O. Smith. 
Bull. Amer. Assoc. Petr. Geol., 1932, 16, 915-923. 

A rapid routine method of determining densities and porosities of rock 

samples is described. It is Gealy’s modification of Russell's method. An 
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alternative method has been developed eliminating many errors involved 
in the usual direct grain and bulk volume measurements, considerably 
increasing the accuracy of such determinations. For bulk volume measure- 
ments mercury was employed, but it was found to penetrate the pores to 
an appreciable extent. To obviate this a thin coating of celluloid is applied 
to the sample. Celluloid scrap is dissolved in butyl acetate and thinned 
down to the consistency of a light oil with acetone. The coating applied 
by dipping the sample into this solution is so thin as to be negligible in 
weight and volume. The magnitude of the various errors involved in this 
method have been calculated. G. R. 


1100. Ourretp Propitems. E. Dimitriu. Ann. Min. Roum., 1932, 15, 
239-243, 281-287, 363-370. 

The importance of geology in the development of oilfields is emphasised. 
The author then discusses the various phases through which a newly-dis- 
covered field passes, namely, the geological possibility of petroleum, pros- 
pecting, exploration and exploitation. 

The section devoted to prospecting deals mainly with geophysical investiga- 
tion. Each method, and the geological conditions to which it is best adapted 
is described, while the author stresses the necessity for trained and experi- 
enced men to interpret results, the latter to be used in conjunction with 
all other available sources of evidence. In Rumania the State Geological 
Institute and major oil companies have applied these economical and rapid 
methods of elucidating sub-surface problems with considerable success. 
The phase of exploration follows. A limited number of wells are drilled 
in order to check the general ideas previously formed and to gain details of 
stratigraphy, petrology and the distribution in depth and extent of oil, 
gas and water horizons, together with the physical characters of each. These 
wells should aim at furnishing a maximum of evidence, rather than production. 
Their assistance in elaborating an efficient exploitation programme will 
subsequently prove that this policy abundantly justifies its initial expense. 

The study of details is essential to successful exploitation. Hitherto the 
slow, difficult and expensive business of mechanical coring has mainly been 
relied upon to furnish these details. To-day, however, this can be eliminated 
by the use of the Schlumberger method of electrical well prospecting. The 
apparatus, which is portable, measures the electrical resistivity of rocks by 
means of electrodes lowered to any desired point in the well. From the 
resistivity so obtained the porosity of the rock can readily be estimated, 
and complete well logs showing these results, together with pressures of 
oil and gas sands, dips, faults and temperature variations. The system 
has been employed extensively in Rumania with success. Particularly 
striking are the detection of imperfect water shut-offs and faults of small 
displacement. 

Physical problems are next considered. Oil reservoirs are divided into two 
main types, those in which the oil lies in fissures and cavities, and those in 
which it impregnates capillaries between adjacent grains in sands, grits, etc. 
The latter condition obtains in Rumania. Variations in grain size will have 
an important effect on production, hence their study is essential. Methods 
of analysis and a table showing an analysis of sands from the Moreni field 
are given. 

The author then deals with the effects of temperature, pressure and physical 
characters of the crude on accumulation and extraction. 

The technical problems of exploitation are considered. Rapid pressure 
drops, resulting from forced production, cause excessive liberation of gas 
from solution, greatly impeding drainage into the well and leading to poor 
2K2 
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total recovery. Correct manipulation of the gas-oil ratio is essential to 
maximum yield ; by means of graphical representation of production data, 
the reaction of wells to changes in their control is at once apparent. The 
possibilities of separate or simultaneous production from a series of producing 
horizons, perhaps with interlocated water sands, are considered. With 
modern methods of locating water sands without flow, the latter is favoured, 
the chance of loss by circulation between oil sands being negligable in normal 
conditions, due to small pressure differences, the plastering effect of drilling 
and static porosity. Correct alignment of the producing string in the forma. 
tion is important in utilising the natural expulsive effect of the gas. At 
Boldesti, simultaneous production from 350 ms. of formation has been 
accomplished. The author then deals with the location and order of com. 
pletion of wells with reference to varying structures; in general, the 
simultaneous execution of wells results in the best extraction. Methods for 
increasing total extraction, such as repressuring, “ shooting *’ of wells, water 
drive, and mining as carried on at Pechelbronn in Alsace, are mentioned. 
Economic and financial problems are next considered. Petroleum is a 
commodity such that all the factors in its extraction must be considered 
in estimating its worth, hence the great economies effected by careful study 
of conditions are of the greatest value to the industry. The author appeals 
strongly for the checking of competitive drilling, the pooling of surface 
organisation and the closest mutual co-operation of all operators. 

A. L. G. 


1101. Nore on THe Grotocy or THE Iontan Istanps. A. Wade, 
JI.P.T., 1932, 18, 779-785. 


A condensed article giving the observations of the author and other workers 
on the geology of the Ionian archipelago. The distribution of the manifesta- 
tions of petroleum are described. G. R.N. 


1102. Grotoey or Sourn-West Oxtanoma. C. M. Becker, M. G. Wells 
F. J. Fulton. Oil and Gas J., 8.9.32, 31 (16), 12-16. 


South-western Oklahoma from the Anadarko Basin southward to the 
Red River and the Texas Red River Counties represent an extremely rich oil 
region, and to emphasise its possibilities a historical summary of the six major 
fields is given. These fields are Healdton, Hewitt, Duncan, Burkburnett, 
Graham-Fox and Sholem-Alechem, all of which produce from several Pennsyl- 
vanian horizons, but only in the case of the latter two is deeper production 
considered possible. 

The oil and gas fields of this region are found along the axes or flanks of a 
series of major structural folds related to the Wichita Uplift. This folding 
involved early Pennsylvanian and older rocks which, after being subjected 
to intense erosion, were covered with later Pennsylvanian and Permian 
sediments. Production is obtained from these younger beds where associated 
with the buried structures. 

The possibilities of developing new fields in this region are considerable. 
The large Cement-Chickasha anticline has in the past yielded production 
from the Permian, but recent tests have now proved the Upper Pennsylvanian 
to be productive, thus creating a large potential producing area. The Carter- 
Knox field is a dome at the southern end of a long anticlinal structure on the 
northern end of which two small gas fields have been developed. It now 
appears from recent tests that the whole central portion of the ridge some 
20 miles long may prove productive. The Velma-Cruce, Tatums and Binger 
structures are also briefly discussed in relation to their future possibilities. 
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The Wichita Mountains of south-west Oklahoma consist of three 
north-west south-east partially buried granite ridges which towards the 
south-east near Duncan account for the existence of several oil pools. Apart, 
however, from a little exploitation work along the north-east flank of the 
northernmost ridge at Hanbury and the development of a small shallow 
field at Gotebo, the area to the north and north-east of the Wichita Mountains 
on the extension of these buried ridges remains unexplored. Cc. E. H. 


1103. SrrucrurRE oF THE NoRTHERN PENNSYLVANIAN AND SOUTHERN 
New York Natvurat Gas Fietps. J. F. Robinson, V. Jones and J. 
Gaddess. Oil & Gas J., 11.8.32, $1 (12), 10-12. 


The Tioga field of northern Pennsylvania is situated on the Sabinesville 
anticline which lies in an area of gentle folding on the northern flank of the 
Appalachian geosyncline. The surface formation on the anticline is the 
Chemung with the younger Catskill outcropping in the syncline to the south, 
production being from the Oriskany Sandstone of Devonian age. 

The main anticline at Tioga consists of two highs known as the Elbridge 
and Boom areas, and is asymmetric with a steeper southern limb. This limb 
ig flanked by two parallel reversed faults, each down-throwing south, between 
which there is another small high known as the Meeker area. The throw of 
these two faults appears to increase at depth. 

The Wayne-Dundee structure of southern New York is situated on the 
Fir Tree Point anticline, and is similar in that it consists of a very gentle 
fold with two highs and a steeper southern flank which is, however, free of 
faulting. Owing to the fact that there is some convergence between the 
Parrish limestone and the Oriskany towards the western end of the field, 
it is thought that production in the eastern area comes not from the Oriskany 
but the Coeymans sand, which would account for the occurrence of only 
sour gas in this area. 

It is shown that these highs occur on the Appalachian folds at points 





where they cross the Taconic disturbance belt of late Ordovician age. 


C. E. H. 


1104. CHARACTER OF PRopUCING SANDSTONES AND LIMESTONES OF WYOMING 
AND Montana. J. G. Bartram. Bull. Amer. Assoc. Petr. Geol., 1932, 
16, 864-880. 

Commercial production in this district comes from a wide range of beds, 
viz., Mississippian, Pennsylvanian, Permian (?), Jurassic, Lower Cretaceous, 
Upper Cretaceous and Eocene formations. As the land surfaces from which 
these deposits were derived varied considerably during the above periods, 
a great deal of variation in the rock types is to be expected. The writer 
describes in detail the variation in rock types of the producing horizons of 
this area, viz., Madison limestone, Tensleep sandstone, Embar limestone, 
Jurassic sandstones, Dakota sandstones, Wall Creek sandstones and a few 
sandstones above the Wall Creek group. The object is to make available 
information that may help to solve production problems of the series, differing 
as they do in their characteristics and methods of operation. G. R. 


1105. Water ENCROACHMENT IN BARTLESVILLE SAND Poots oF Norts- 
EasTeERN OKLAHOMA AND Its BEARING ON THE East Texas RECOVERY 
Prostem. D.R. Snow. Bull. Amer. Assoc. Petr. Geol., 1932, 16, 881-890. 


Water encroachment may be a menace or a benefit, according to the con- 
ditions under which it enters the sand. In the Bartlesville sand pools of 
north-eastern Oklahoma there has been no water drive which would have 
helped to increase recovery from the sand. This has probably been the cause 














420 a ABSTRACTS. 


of a lower recovery than would have resulted had there been an effective water 
drive. Although the Glen Pool and the East Texas field are very similar in 
regard to water-saturated sand, in the latter the hydrostatic head is double 
that of the former, being 3600 ft. Also the average porosity of the Woodbine 
sand of East Texas is considerably greater than that of the Bartlesville sand 
of the Glen Pool. Hence the author forecasts an effective water drive in 
East Texas, providing the production is kept down to the slow rate of the 
last few months. G. R. 


1106. Prosrectrne ror “ Orn” my AusTRALIA AND New Guinea. E. C, 
Andrews. Econ. Geol., 1932, 27, 365-379, 471-486. 


Part I. of this paper deals with all the recent attempts made to discover 
oil in each of the Australian States, Papua and New Guinea. 

In Victoria some success was attained in the Gippsland area near Lakes 
Entrance, where 16 out of 26 wells obtained small production from a glauco- 
nitic bed of Oligocene age. 

In Tasmania drilling has taken place in the Mersey Valley and on Bruni 
Island, but no oil discovered. 

In South Australia a small oil show has been found at Leigh Creek, but 
extensive drilling afforded no further traces. The Tertiary sediments of the 
Mt. Gambia district are not unfavourable to oil either structurally or litho. 
logically, but no drilling has so far been attempted. 

In Western Australia oil is presumed to have seeped from Lower Cambrian 
beds underlying the basalt flows of the Ord River Basin and formed the deposits 
of bitumen on the surface, but drilling failed to penetrate these beds. Oil 
shows also occur in Lower Carboniferous limestones at Prices Creek and south 
of the Kimberley district. 

In Queensland some oil and gas has been found in terrigenous basal Mesozoic 
beds overlying early Paleozoic rocks near Roma and at Longreach, and 
drilling continues. 

In New South Wales attention has been paid to seven structures in the 
Lower Hunter Valley, composed of Permian coal measures, but only small 
gas shows have been found. 

Some oil has been found at Matapau in New Guinea and at Upoia in Papua 
in Tertiary rocks, but both areas appear to be disappointing. 

Part II. deals firstly with a general consideration of the known distribution 
of the main coal and oil reserves of the world, less than 2% of which lie within 
the Southern Hemisphere. Following this it is shown that the major land 
blocks consist of nuclei of ancient rocks which are, on the one hand, encircled 
by zones of less ancient rocks and, on the other hand, associated with broad 
unstable zones of Tertiary and later Mesozoic rocks, which contain the main 
Cordilleran and Alpine uplifts. Within the continental troughs separating 
these outer zones from the nuclei and in troughs associated with the Tertiary 
Cordilleran areas, the great reserves of coal and oil are shown to lie. 

North and South America and Greater Europe are each discussed to illustrate 
this, and in the case of Australia it is shown that oil should occur both in the 
Great Basins of the mainland and in the basin between the island arcs and 
the mainland, the latter, of course, being submerged. The Great Artesian 
and Murray Basins in critical comparison with other great productive basins 
are found to lack certain structural and depositional features which favour 
oil occurrence, and further, contrary to these other basins, no authentic surface 
oil shows have been found, C, E. H, 
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Geophysics. 


1107. Srupy or Prerroreum Waters. D. Chahnazaroff. Mat. Grase., 
15.8.32, (292), 9587-89; 15.9.32, (293), 9615-17. 


A diagram is constructed representing each water-bearing level as a 
function of salinity and temperature (diagram given). A vertical graph 
is also constructed of the dispositions and successions of waters in each 
individual well (example given). A method of systematizing data from 
known and unknown regions is indicated. 

The density of the different water-bearing levels is plotted, on- an 
appropriate scale, against the geoiogical division (example given). This 
is claimed to be useful for new regions where the boring crosses sedimentary 
series still little known. Often such graphs make it possible to find a water- 
bearing level of particular physical properties. A temperature graph against 
the geological divisions should also be made. The density of the water should 
be related to the physical properties of the different deposits of subterranean 
waters. A fault of the method is that the mineralisation is not completely 
described by the density of water of the various water-bearing horizons. 

By following standard geophysical methods, isothermal diagrams of the 
region can be constructed ; but, during actual exploitation, such accurate 
methods are impracticable, and simple and less exact methods, using 
empiric relationships, have to be used. The following formula is given for 
calculation of the geothermic degree (i.e., the depth in metres for a rise 
of 1° C.) of the terrestial envelope in a boring 

8 
Pe=T 
where S=absolute depth in metres of the bed ; T=registered temperature; 
t=mean annual temperature of the region. 

By taking values of Dg for different wells, geo-isothermic graphs can be 
constructed. A correction must be applied to obtain the temperature of 
water in situ. The following formula is given (due to Schaideroff) :— 

tp=h x 0-025-+ ts 

where tp=required temperature of the water at the bottom of the well ; 
h=depth of water-bearing deposit (in metres); ts=measured temperature 
of the water. This gives the true temperature at subterranean levels and 
permits the construction of vertical graphs. A mercury thermometer 
calibrated in 0-5° C. is used. The temperature of water does not correspond 
to that of the geothermic temperature of the encased beds. The water is 
2-30° C. higher than the neighbouring rocks. The maintenance of a constant 
temperature of petroleum-bearing waters indicates subterranean channels 
through which flow can take place. This can save expense in the work of 
perforation and exploitation. The presence of gas, or vast water-bearing 
basins, can sensibly diminish the subterranean temperature and augment 
the geothermic degree. 

The Static Situation of Subterranean Waters.—Observation of the piezo- 
metric level. 

The hydrostatic level of the water in the well is the usual means of 
approximate classification of subterranean waters. It is convenient to take 
such measurements from the surface. If h=the distance from the surface 
to the permeable bed in metres, and H=the value of the piezometric level 
in metres, then, (1) if H>h the peizometric level is positive. It is expressed 
in metres as the distance measured from the surface of the earth to the height 
to which the column of water mounts. The deposit gushes. If (2) H=h, 
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the piezometric level is neutral. It rises to the surface and the rate of flow 
is static and positive. If (3) H<h, the level is negative, and only rises to 
a certain height below the surface. The difference between the surface of 
liquid and the earth's surface gives the value of the piezometric level. The 
deposit is rising. 

Where modern methods of drilling are used, employing washing and 
flushing systems, the piezometric level should not be taken immediately 
the boring enters the water-bearing deposit; the boring should traverse 
the whole bed. The piezometric level is then obtained only after the well 
has been pumped or bailed until a constant level is observed. Practically 
it suffices to remove a volume of water equal to three times the capacity 
of the tubing. A short time is then allowed and the piezometric level taken, 

To measure the static pressure of gushing wells, it is best to use a mano- 
meter calibrated in metric atmospheres, and to calculate the existing pressure 
in the existing beds (see later). 

To measure the piezometric level in rising wells the bailer is lowered until 
the impact with the water level is heard ; or, a special whistle, which gives 
a strident note on entering the water, may be employed. 

Types of forms to be filled in by the chief driller and general instruction 
sheets are given. 

Certain effects limit or modify the use of piezometric level data. (1) The 
static level of a determined deposit is not horizontal throughout the whole 
extent of the deposit. (2) The hydrostatic level is more for earlier than for 
later wells. (3) Neighbouring deposits change hydrostatic to hydrodynamic 
pressures. (4) Presence of gas or petroleum also gives errors in the value 
of the piezometric level. 8. T. M. 


Field Technology. 


1108. Rerressurrne Practice in Texas. K. C. Sclater. Petr. Eng., 
Sept., 1932, 3 (13), 115. 


Among the most successful repressuring projects are those in the Cook Ranch, 
Sugarland and Raccoon Bend, Texas. These three projects are of the pressure 
maintenance type, but only in this particular are they similar. 

In the Cook pool the sand from which most of the production is obtained 
lies at an average depth of 1300 ft., varies in thickness from 5 to 30 ft., and 
has an estimated porosity of approximately 30%. 

Compression equipment capable of delivering 4,000,000 cu. ft. of gas daily 
at a pressure of 400 Ib./sq. in. is installed. The key wells are each equipped 
with an automatic volume controller and a string of tubing open at the 
bottom and packed off at the casing head. . 

The daily gas and oil production is tested at each well at least twice a 
month, and at least once a month a rock pressure reading is taken. 

So low is the dip of the structure that the position of the injection wells is 
governed by the permeability of the sand. Small producers with tight 
sands were eventually chosen as injection wells, as it was found that these 
tight sands cut down the by-passing of the gas. 

A filter inserted in the injection gas line to catch the rust formed on the 
inner walls of the gas distribution lines has eliminated the necessity to wash 
the face of the sand and the building up of pressure in the key wells. 

In order that the wells should produce with a low gas-oil ratio, the length 
of the pumping stroke was made adjustable to within the inch after numerous 
other methods had been tried without success, 
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The Sugarland Field has the distinction of being a salt dome field with 
the top of the producing horizon from 3100 to 3700 ft. The field is under 
unit operation, and to this fact can be attributed a large part of the success 
of this repressuring project. 

The average volume of gas injected per well was 1,250,000 ft. daily at an 
average injection pressure at the key wells of 13501b./sq. in. Under 
proration conditions the present volumes are lower. 

Wells are equipped with 2 in. and 2} in. tubing which is run to within a 
few feet of bottom. Each well has an individual gas trap, a meter for gas 
measurement and a pressure gauge in tubing and in the casing. Those wells 
having high gas-oil ratios were chosen as key wells, and those having excessive 
gas-oil ratios were closed in. 

When the daily production for the field was reduced to 12,000 bris., those 
wells with high gas-oil ratios were closed in as new wells were put on pro- 
duction, and the production from other wells was reduced by adjustment of 





the bean. By this means the average gas-oil ratio for the field was reduced to 
265 cub. ft./brl. 

The four injection wells were located on the top of the dome and penetrate 
the free gas zone. 

After producing for 2} years, pressure tests show that the average bottom 
hole pressure has fallen by only 75 lb. 

Since about 90% of the gas produced is being returned to the sand, the 
actual gas-oil ratio is now about 30 cu. ft./brl. 

Two producing horizons are found in the Raccoon Bend, one at a depth 
from 2900 ft. to 3140 ft. and the other at a depth from 3250 ft. to 3400 ft. 

Average gas-oil ratio has been reduced by close pressure control at the 
wells. 

The gas is compressed from atmospheric pressure to 35 Ib./sq. in. and is 
passed through intercoolers to remove the heat of compression. It is then 
compressed to 150 Ib./sq. in. and passed through absorbers to extract the 
gasoline. It is then further compressed, part of it to 300 lb./sq. in. for 
injection into the shallow zone, and part to 500 Ibs./sq. in. for injection 
into key wells not requiring higher pressure. The remainder of the gas is 
compressed from 150 to 1000 Ib./sq. in. for injection into the higher-pressure 
key wells. 

Proration has reduced the possibilities of repressuring to a certain extent, 
but it is expected that restricted production will be beneficial to the field. 

L. V. W. C. 


1109. Frow Vatve Repvuces Gas-Om Ratio. R. T. Baker. Oil Weekly, 
12.9.32, 66 (13), 58. 


The Bryan flow valve will serve the purposes of: (1) a kick-off valve, 
(2) intermittently flowing the well, and (3) pumping low fluid-level wells. 

The valve consists of two major parts, (1) the cage, and (2) the valve stem 
from which the contact dise is suspended. The two seats for the valve are 
pressed into the cage and form seats for the contact with the enlargements 
on the stem. The valve stem is attached to the cage by means of an 
adjustable bushing located at the bottom of the cage, and the assembled valves 
are suspended in tubing nipples. 

Collars are attached to the nipples, the positions of which may be 
determined from the available pressure, the quantity of fluid, the percentage 
of water and oil and the static fluid level of the well. 

With the string in place, gaslift pressure introduced in the casing causes 
gas to be introduced through the top valve of the series, flowing the fluid 
out of the tubing. As the fluid drops to the second valve, introducing gas, 
the velocity of the gas and oil rising through the tubing closes any and all 
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valves above the one in operation, and so on to the bottom of the hole. The 
operation is then reversed automatically. Gas enters the valve nearest the 
bottom, giving a jet action to the bottom of the tubing, lifting the oil as far 
as the pressure available permits. As the velocity decreases due to friction 
and the fluid reaches the point that causes high gas-oil ratios, the valve nearest 
this point automatically opens. 

In casing flow, operation of the valve depends upon closing the valve by 
means of the velocity of the gas passing through the ports of the valve from 
the tubing into the annular space between the tubing and the casing. 

L. V..W. 


1110. How Two Deer Hicu- Pressure Wetts werRE Kiuruep. R. A. 
Silent and N. A. Rousselot. Petr. World, 1932, 29, 295-300. 


During drilling operations at Wilham Elliott No. 1 Well it was found 
that the kelly had worn the casing through just below the landing head. 
The top tool joint of the drill pipe had hung up in this break, leaving the top 
joint protruding from the well head to a point about 15 ft. above the derrick 
floor. 

When the well blew in it had 4850 ft. of 34 in. drill pipe hanging inside the 
6§ in. string of casing. 

A new nipple was fixed to the packing-off flange. A 6} in. manifold was 
dropped into place, but even then the pressure and volume of the flow was too 
great to permit the flanges to be held together. 

An 11} in. manifold was then bolted on to the collar flange, the flow being 
permitted to pass upward through it and out through the open gate valve on 
top. 
When the manifold was anchored securely, the flow line and traps were 
installed and the upper gates were closed permitting the well to flow through 
the lines. 

At the Continental Company’s Elliott 12-8 the pressure rose to a point 
sufficient to loosen the bolts in a flange in the landing heads in the cellar and 
the well commenced to flow out of control. Due to the cutting of the 
3 in. tubing, mud circulation could not be used for killing the well. The 
Christmas Tree which had loosened was removed, leaving an undamaged 
8} in. thread extending upward from the landing head. 

A heavy clamp with a stud on each side for attaching the conirol device 
was clamped around the casing below the landing head flanges. A capping 
device, consisting of two heavy steel links supporting an inside threaded sleeve 
which was prevented from turning by the support of the links, was made 
to hinge on the studs. A movable outside threaded sleeve was made to 
engage the inside threads of the sleeve previously mentioned. 

This sleeve was provided with two heavy square shanks on its upper end 
where wrenches could turn it. A rotatable nipple was placed inside the 
movable sleeve, and was provided with a collar on its lower end to fit the 
thread in the landing head. The inner nipple could be raised the required 
amount by the rotation of the sleeve through the inside threaded sleeve. A 
master gate was installed at the top of the nipple, and above the gate was a 
steel cross with nipples and above the cross a second master gate. 

The capping device was then hinged on to the studs of the clamp on the 
landing head, and was pulled over the hole and the threads made up. 

During this operation the master gates were open, but as soon as the flow 
lines and flow nipples were installed the production was turned into the traps. 

The killing of both these wells was accomplished by the use of a rotary 
outfit. 
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The equipment was erected and the Christmas Tree removed to enable the 
8f in. valve to be repaired. This was accomplished. and a packer overshot 
was run and the pipe was pulled into the casing against the well pressure. 
The tubing wasencountered at 1596 ft., and, when a drop in the well pressure 
indicated that a certain portion of the flow of the well which had been passing 
through the string of tubing had been shut off, the pumps were started 
against the well pressure. After a period of pumping through the fishing 
string, the packer overshot and down through the tubing, the well was dead. 
Mud was then pumped, the overshot backed off, and the tubing was removed 
as in a normal fishing job. En Vo We u& 


1111. Comepretion Mersop Insures Maximum Propvuctions. W. A. 
Sawdon. Oil Weekly, 10.10.32, 67 (4) 25. 

The removal of the drilling mud from the face of the sand has received 
careful study in the completion methods of wells drilled by the rotary system. 

The procedure adopted by one company in California has emphasised the 
importance of careful well completion. 

After the setting of the surface string, the hole is drilled to a depth of from 
3600 to 3900 ft. with a 10} in. bit. An upper sand is drilled through with 
a 6 in. core bit, and if it does not show water the 7 in. string is cemented on 
top of it. If water is present in the sand a shale is selected below and the 
7in. string landed. This string is run about 10 ft. below the setting point 
and the cement run in. The string is then pulled back and the plug left 
below the shoe. 

The hole.is continued to the desired depth and is then under-reamed to 
enlarge it to 7in. The producing zone is then exposed with a clean face. 

A string of 4} in. liner with 120 mesh slots is then run with one or two 
blank joints extending up into the casing. A lead seal is used on top of the 
blank joint. Water is then circulated until the returns are practically free 
of mud. 

Oil is then pumped down the casing to circulate up through the tubing 
used to circulate the water. 

When the wells do not come in during this procedure they are swabbed, 
and in some cases a safety perforation cleaner has been run. No packers 
are used in any of this company‘s wells. L. V. W. C, 


1112. Om-Wett Propvuction-Curve Formuta. W. G. Weeks. J. Inst. 
Petr. Techn., 1932, 18, 805-15. 


A reply to L. Owen (cf., J. Inst. Petr. Techn., 1931, 17, 500-505), showing 
preference to the use of hyperbolic formule, rather than exponential formulz 
for the curves which result from plotting rates of production or aggregate 
productions against time. G. R. N. 


1113. Propuction Arrer Gas Lirr. L. W Rogers. J. Inst. Petr. Techn., 
1932, 18, 787-804. 


A report on a lecture, with discussion, given at the Rumanian branch on 
engineering problems involved in the use of gas-lift methods. G. R. N. 
1114. U.S. Parents on Daimiiine APPARATUS AND METHODS. 

W. D. Davidson. U.S.P. 1,865,842, 57.32. Sheave assembly. 


G. H. Ennis. U.S.P. 1,865,847, 5.7.32. Method of locating point of entry 
of water into oil wells. 


M. D. Mitchell. U.S.P. 1,865,874, 5.7.32. Torpedo for shooting oil wells, 
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A. E. Carlson. U.S.P. 1,866,082, 5.7.32. Expansion drill bit 

E. V. Crowell. U.S.P. 1,866,087, 5.7.32. Tubing anchor. 

W. A. Ross. U.S.P. 1,866,131, 5.7.32. Drill controlling apparatus 
consisting of a fluid circulating system with three indicators and a means for 
recording the fluid pressure in either of two of these indicators. 

P. Youngling. U.S.P. 1,866,335, 5.7.32. Pneumatic well drill. 

C. E. Jackson and 8. J. Ryan. U.S.P. 1,866,522, 5.7.32. A method of 
cementing wells in which the lower end of the casing is coated with some 
cementitious material hard at atmospheric temperature. When the casing 
is landed increase of temperature causes the coating to flow to the bottom 
of the hole. 

W. P. Lewis and H. J. Weaver. U.S.P. 1,867,082, 12.7.32. Bailing line 
clamp. 

E. Ventresca. U.S.P. 1,867,289, 12.7.32. Inside casing cutter. 

F. L. Pivots. U.S.P. 1,867,093, 12.7.32. Casing head. 

G. C. Oliver. U.S.P. 1,867,024, 12.7.32. Core drill bit. 

E. W. Patterson. U.S.P. 1,866,903, 12.7.32. Oil saver. 

E. C. Ekstromer. U.S.P. 1,866,927, 12.7.32. Oil well cleaner. 

J. Young and W. B. Wigle. U.S.P. 1,867,045, 12.7.32. Blow out preventer. 

J. B. Triplett. U.S.P. 1,866,736, 12.7.32. Rotary under-reamer. 

F. W. Akeyson. U.S.P. 1,867,545, 19.7.32. Combination of a disc, bit 
and reaming cutters. 

J. T. Phipps. U.S.P. 1,867,628, 19.7.32. Roller bit. 

E. L. Whelers. U.S.P. 1,867,639, 19.7.32. Apparatus for flowing wells. 

L. H. Wellensiek. U.S.P. 1,867,720, 19.7.32. Vent for core drills. 

L. H. Wellensiek. U.S.P. 1,867,721, 19.7.32. A core catcher in which 
the weight of the drill and core barrel forces the core engaging means into 
contact with the core. 


F. F. Hill. U.S.P. 1,867,832, 19.7.32. A sub-circulation system for oil 
well drilling, in which a means is provided for accumulating liquid in the hole 
under a head materially less than that represented by the depth of the hole 
and for applying gas under pressure to one side of the drill stem to circulate 
the liquid past the drill. 

F. F. Hill. U.S.P. 1,867,833, 19.7.32. Sub-circulation oil well drilling 
apparatus with suction pumping. 

A. C. Potter. U.S.P. 1,868,150, 19.7.32. Deep well pump. 

F. W. Stover. U.S.P. 1,868,400, 19.7.32. A well drilling apparatus in 
which excavation is carried out by an air driven tool. Water is delivered for 
flotation of separated material and a portion of the air is directed to mix 
with the water. 

8. 8. Hembrill. U.S.P. 1,868,747, 26.7.32. A drill pipe racking apparatus 
in which the drill pipe is supported in a vertical position and is racked 
mechanically. 


W. W. Hester. U.S.P. 1,868,833, 26.7.32. Apparatus for indicating 
angularity of crooked holes. 


T. L Lynch. U.S.P. 1,869,759, 2.8.32. Tubing anchor, 











w. I 
a shanl 
W. - 
D. C 
L. ' 
E. V 


cutter 


for rot 
prov ic 


E. 
contre 

W. 

L. 


comp 
in pla 


H. 
H. 
metal 
F. 
F. 
rollin 
L. 
L. 








ratus 
8 for 


d of 
ome 
Sing 
tom 


line 


1g 








ABSTRACTS. 427 4 


W. P. Cole. U.S.P. 1,869,843, 2.8.32. A multiple tooth drilling bit with 
a shank extending downwards having a guide bit on the bottom. 


w. A. O'Bannon. U.S.P. 1,869,861, 2.8.32. Sucker rod fishing tool. 
D. C. Grove and J. C. Burns. U.S.P. 1,869,892, 2.8.32. Well drill. 


L. Wells. U.S.P. 1,870,540, 9.8.32. Rotary jar. 


E. W. Forrow. U.S.P. 1,870,563, 9.8.32. A fish tail type drilling bit with 
cutter teeth placed at each side and projecting from the face of the flat blade. 


J. J. Santiago. U.S.P. 1,870,590, 9.8.32. Flow control head. 

M. Schuerman. U.S.P. 1,870,592, 9.8.32. Core drill. 

G. V. Lewis. U.S.P. 1,870,634, 9.8.32. Well testing device. 

T. G. Taylor. U.S.P. 1,870,696, 9.8.32. A self-cooling, drilling and coring 


bit which has housed within its casing a motor driven refrigerating element 
and a motor driven mud circulating element. 


T. G. Taylor. U.S.P. 1,870,697, 9.8.32. Well drilling tools and a motor 
for rotating the bit. Movable jaws operated by means of fluid pressure are 
provided to hold the tools except the bit from rotating in the well. 


E. H. Greswold and J. C. Nicklos. U.S.P. 1,871,319. Oil well flow 


control device. 
W. G. Bradford. U.S.P. 1,871,836, 16.8.32. Oil saver. 


L. M. Pearce and W. L. Church. U.S.P. 1,872,328, 16.8.32. A drill 
composed of a body and the cutters are mortised into the body and bolted 
in place. 

J. C. Wright. U.S.P. 1,873,240, 23.8.32. Well drilling bit. 

A. B. Corwell. U.S.P. 1,873,741, 23.8.32. Ported shoe guide. 

H. C. Brewster. U.S.P. 1,873,814, 23.8.32. Coupling for drill bits. 


H. W. Fletcher. U.S.P. 1,874,035, 30.8.32. A well strainer composed of 
metal shot bonded together to form a screen. 


F. L. Seott. U.S.P. 1,874,065, 30.8.32. Roller core bit. 


F. L. Scott and I. H. Bettis. U.S.P. 1,874,066, 30.8.32. Combination 
rolling and scraping cutter drill. 


L. H. Wellensiek. U.S.P. 1,874,070, 30.8.32. Roller core bit. 

L. H. Wellensiek. U.S.P. 1,874,071, 30.8.32. Core bit construction. 

L. H. Wellensiek. U.S.P. 1,874,072, 30.8.32. Vent for core barrels. 

H. C. Otis. U.S.P. 1,874,114, 30.8.32. Tubing plug. 

M. F. Waters. U.S.P. 1,874,673, 30.8.32. Tubing catcher stop. 

0. C. Zuck and J. J. Dailey. U.S.P. 1,874,688, 30.8.32. Tubing catcher. 
J. E. Brotherton and R. W. Morris. U.S.P. 1,874,880, 30.8.32. Casing 


cutter. 


G. A. Humason. U.S.P. 1,875,006, 30.8.32. Well tester. 


J. J. Johnson. U.S.P. 1,875,011, 20.8.32. A releasabie spear for pulling 
pipe. L. V. W. C. 
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Crude Oil. 


1115. Moron Fvet Possrpmrrms or tHe Tar SANDS oF ALBERTA 
V. Lauriston. Oil and Gas. J., 8.9.32, 31 (16), 9 


Previous efforts to obtain free oil from the extensive tar sand deposits of 
Alberta by drilling were unsuccessful. Efforts to separate the bitumen fron, 
the sand for use as road paving material or as a crude product for treatment 
by distillation or cracking processes have also proved unsuccessful. Sinc 
1929 the possibility of hydrogenating the bitumen has been investigated 
by E. H. Boomer and by T. E. Warren. The latter has studied the effect of 
different variable factors when hydrogenating without the use of catalysts. 
It was found that gasoline formation and the tendency to form coke were 
both increased by higher temperatures and longer times of reaction, and that 
while the higher pressures decreased coke formation, the gasoline and 
corresponding kerosine yields were independent of pressure within the 
range used (up to 15001Ib./sq. in.). Hydrogen absorption and sulphur 
removal as H,S were independent of temperature, but increased with 
longer duration and higher pressure. Comparing the results of hydro. 
genating by the batch process and of cracking the bitumen, it was found that 
cracking gave slightly higher yields of unrefined gasoline, but also produced 
more coke. Refining losses, however, may be expected to be greater for the 
cracked gasoline, and the heavy coke formation on cracking constitutes a 
serious loss of raw material and is a hindrance to continuous operation. 
Yields of gasoline on cracking may be increased from 20-27% to 30-40%, by 
weight by recycling, whereas it is considered possible to increase yields to 
65-70% by weight by continuous recycling hydrogenation treatment. On 
the batch experiments yields of liquid products amounting to 95-4% | 
volume or 90-5% by weight were obtained from the bitumen. 

The effects of several catalysts on hydrogenation results have been studied, 
and nickel carbonate proved the most successful in reducing carbon formation. 
Catalysts did not greatly affect gasoline yields nor did they cause the removal 
of sulphur as H,S. Sulphur can be completely eliminated from the charge 
by combination with iron oxide or calcium oxide and, if preheated with 
hydrogen at a pressure of 2500 Ib./sq. in. and at a temperature of 330° C. 
for two hours, these substances reduce carbon formation. 

Further work is necessary before an opinion can be formed as to wheth: 
cracking or hydrogenation is the more suitable for treating the tar for the 
production of motor fuels, particularly since the present tests were carried 
out by the batch system and not by the continuous hydrogenation method 
used commercially. R. A. E. 


1116. U.S. Patewts on CrupeE Om. 


J. L. Taylor and J. F. Tapie. U.S.P. 1,876,789, 13.9.32. Retort for the 
distillation of mineral oil from thin films, employing electrical heating. 


8. P. Coleman. U.S.P. 1,877,811, 20.9.32. Preheating crude oil under 
pressure for the removal of butane, followed by distillation of the residue at 
atmospheric pressure. 

A. E. Harnsberger. U.S.P. 1,878,845, 20.9.32. Pipe still construction for 
crude oil distillation. 


J. N. Hunter. U.S.P. 1,879,849, 27.9.32. Apparatus for the dehydration 
of crude oil emulsions by distillation. W. H. T. 
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Gas. 


1117. CaLeunaTion or Frow or Gas THROUGH Pirgs. L. H. Hohl. 
Refiner, 1932, 11, 460-462. 


A discussion leading up to and presenting a diagram for the solution of 
the problem of pressure drop for the case of steady flow of gases through pipe 
100 ft. in length and of the standard commercial sizes. The diagram is based 
n a developed form of the general formula Hy = f(4) (u*/2g). Using an 
équation f = 0-217/(dup/«) 0-178 the general formula becomes 
# hf =[0-217/dup/u)**"*) (L/d) (u*/2g) and for L = 100 ft., hf =(6-293V°"* u m=) 
£1-178( W1-8i2/P)*-8%), which may be transformed into p = 581(40-178/p) or p = 
0-0001926 (40-178/p) (W*8*/D**). 

The diagram is applicable to air or steam flow problems over ordinary 
‘anges as well as that of many other gases without correction factor. 

Notation.—f, g, p, u, and p have the usual significance while d = actual 
inside diameter of pipe in feet; D = actual inside diameter of pipe, in 
inches = 12d.; hf = frictional loss of head in feet; L = length of pipe in 
feet ; W = pounds of gas per hour; « = absolute viscosity of gas in English 
units (poises x 0-0672); v = u/p = kinematic viscosity in English units ; 
dup du 
oe = Reynolds number. B.C.A. 
1118. Permanent Recovery System at Bayway. G. Reid. Refiner, 

1932, 11, 472-473. 

A description of the recovery system from refinery gases operating at the 
New Jersey refineries of the S.0.C. of New Jersey, together with the utilisation 
* a model plant in the design of the full scale plant. B.C. A, 


1119. Government’s Hetrum Progect in Texas. C. C. Anderson. Petr. 
Eng., Sept., 1932, $ (13), 102. 

From April, 1921, to January, 1929, helium was produced at the Govern- 
ment’s Fort Worth, Texas, plant utilising the natural gas from the Petrolia 
field. After yielding 46 million cu. ft. of helium, the field became depleted 
and operations were transferred to Amarillo, Texas. The gas from the 
‘liffside structure located in central western Potter county, Texas, containing 

, of helium, was used for the extraction process. The gas, which reaches 
ae plant at a pressure of 600 Ib./sq. in., is first treated with a 7% solution of 
caustic soda to remove CO, and then cooled by a progressive system of heat 
interchangers to 250° F. below zero, at which point most of the constituents 
are liquefied. The helium is taken off as a mixture of helium and nitrogen, 
amounting to 5% of the original gas. The crude helium is compressed to 
2000 Ib./sq. in. and cooled, using an auxiliary nitrogen cooling cycle, in 
which nitrogen under a pressure of 500 Ib./sq. in. is made to do work in an 
engine, and thus cooled till the required degree of refrigeration is reached. 
Helium gas of 98% purity is taken off and filled into tank cars or cylinders, 
the former holding 200, 000 cu. ft. of free helium at a pressure of 2000 Ib./sq. in., 
and the latter 178 cu. ft. at a pressure of 1800 Ib./sq. in. Cc. L. G. 


1120. U.S. Parents on Natura Gas. 


W. O. Snelling. U.S.P. 1,880,189, 27.9.32. Pyrolysis of natural gas at 
above 750° F. and at 800-3000 Ib./sq. in. for the recovery of higher — 
products. W.H.T 


See also Abstracts Nos. 1144, 1170, 1171. 
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Motor Fuels. 


1121. Furr. Fuel Devel. Corpn. E.P. 379,557, 1.9.32. Appl., 5.11.31, 
Conv. (U.S.A.), 31.1.32. 

The fuel consists of gasoline to which 1% of aniline is added in order to 
raise the octane number by approximately 3-5 points. Butanol is also added, 
while 1%, of ethyl alcohol is included in order to prevent separation of the 
ingredients due to freezing or to the presence of moisture. W. H. T. 


1122. U.S. Parents on Moror Fvets. 


R. I. Lewis. U.S.P. 1,876,702, 13.9.32. Treatment of pressure distillate 
with concentrated sulphuric acid in two stages. 


W. K. Lewis, U.S.P. 1,877,914, 20.9.32. Recovery of gasoline from natural 
gas. 

W. E. Loomis. U.S.P. 1,877,921, 20.9.32. Preparation of anti-knock 
dehydrogenated motor fuels. Normally liquid hydrocarbon is fed into a 
zone at 400°-700° F. together with air (25 cu. ft. per Ib.), light hydrocarbon 
being segregated. 

G. G. Oberfell. U.S.P. 1,878,174, 20.9.32. A method of transferring gas 
enrichment gasoline from one receptacle to another. 

L. H. Miles. U.S.P. 1,878,875, 20.9.32. Production of gasoline from crude 
oil by passage of natural gas through the latter in a plurality of stages. 

J. J. Lawton. U.S.P. 1,878,932, 20.9.32. Production of motor fuel from 
crude coke oven light oil by fractional distillation. we a 2 


See also Abstracts Nos. 1141, 1150, 1151. 


Lubricants and Wax. 


1123. Journat-Beartne Friction ~y THE Recion or Tarn-Firim Lusrica- 
tion. 8S. A. McKee and T. R. McKee. J.S.A.E., 1932, $1, 371-377. 

Recent evidence has indicated the concept of a load-carrying oil film to 
form a basis for the design of journal bearings, and that the behaviour of the 
bearings follows the general lines indicated by theoretical analyses of the 
mechanics of the complete film of lubricant. The present use of higher speeds 
and pressures (resulting in the need for greater rates for heat dissipation 
and in the greater possibility of oil-film breakdown) has raised the doubt 
whether or not the criterion for bearing design should be based strictly on the 
characteristics of fluid film operation. 

This work deals therefore with the effect of variables under the conditions 
in which a complete film of the lubricant is not maintained between the 
surfaces. The friction machine used has been described in J.S.A.EZ., 1917, 
Jan., p. 3. Two bearing metals (a high-tin babbitt and a high-lead bronze) 
were used on a high-carbon tungsten tool-steel shaft suitably prepared. A 
preliminary investigation covering a wide range of variation in the values of 
load, speed and viscosity, provided points which fell on the same [/—(ZN/P)] 
curve, thus confirming the validity of the relation between f and ZN/P for 
thick-film lubrication. 

Effects of Change in Load.—Using one oil and loads of 50 to 300 Ib., only 
one curve is obtained for f-ZN/P where values of ZN/P are high, but this 
curve separates at lower values of ZN/P to give minimum points that differ 
for each load. For both babbitt and bronze bearings, an increase in load 
tends to decrease the value of ZN/P at the point of minimum /. 
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Effects of Change in Speed.—Similarly, for a given bearing and lubricant, 
an increase in speed tends to decrease the value of ZN/P at the point of 
minimum f. 

Effects of Changes in Viscosity.—There was no definite indication of a 
systematic effect of a change in viscosity upon the [f-(ZN/P)] curve for a 
given bearing operating with a given load. If such an effect exists, it is 
relatively small compared with the effects of changes in ioad and speed. 

Effects of Bearing Metal._-From the standpoint of friction alone, the 
babbitt bearings were superior to the bronze in that at all loads the values of 
ZN/P at minimum f for the babbitt were lower than those for the bronze 
bearings at corresponding loads. 

Running-in Characteristics of Bronze and Babbitt.—Considerably less work 
was required to run-in the babbitt bearings. 

Effects of Changes in Bearing Surface.—Any change in friction due to changes 
in the condition of the bearing surface was relatively small as compared with 
the effects caused by change in load and speed. —s 

Finally, it was shown that if f is plotted against ZN/+/P, all the data for a 
given bearing fall, within reasonable limits, upon the same curve. 

Accordingly, f = ¢@ (ZN/VP) + 6 [(ZN/P) (D/C)] presumably would 
represent bearing friction in both the “ stable ” and “ unstable ” regions of 
lubrication. Further work is necessary before this equation can be considered 
general. (See Abstract No. 915.) G i. i 


1124. CHaNcEs In Prorerties or Marketed Lusricatine Ons. W. T. 
Ziegenhain. Oil & Gas J., 22.9.32, 31 (18), 12. 

Analyses of lubricating oils sold in Middle Western States by ten of the 

major companies as grade 8.A.E., No. 40, during the four years, 1929-1932 


have been carried out and the results shown in a series of tables. A weighted 
average of the oil sold each year shows that generally speaking there has been a 
gradual increase in viscosity, a lowering of viscosity index, and a reduction 
in pour point. Properties which have remained practically unchanged are 
gravity, carbon residue and distillation range (under a pressure of 2 mm. Hg.). 

The extent of the changes is indicated by the following comparative 
weighted averages for 1929 and 1932: (1) Vise. 8.U. at 100° F., 626/911 secs.; 
(2) Vise. 8.U. at 210° F., 64/72 secs. ; (3) Vise. Index 68/59 ; (4) Pour point, 
21° F./3° F. Variations from the general trend are shown by the products of 
some of the companies. That the increase in viscosity is a general trend for 
all grades of oil is indicated by a weighted average viscosity of all types 
of lubricating oils made at a large Mid-Continent refinery. It is considered 
that the trend was probably influenced by sales departments demands rather 
than motor demands. Deductions regarding changes in the composition of 
oils marketed are drawn from a consideration of the changes in propérties. 

R. A. E. 
1125. Lusricatriyne Ons. J. Y. Johnson. E.P. 379,717, 29.8.32. Appl., 
29.4.31. 

A process is claimed for improving lubricating oils in which an oil having 
lubricating properties is incorporated with one or more of the following 
hydrocarbons of high molecular weight of more than 800 in amounts of 0-5% : 
polymerised styrene or indene, hydrogenated polymerised styrene or indene, 
hydrogenated rubber, cyclo-rubber, hydrogenated cyclo-rubber or hydro- 
genated polymerised diolefines. Monomeric hydrocarbons capable of being 
polymerised to high molecular agents may be used ; these are polymerised and 
in the case of diolefines subjected to hydrogenation. 

2L 
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The lubricating oils obtained are very stable to heat and air. The tarring 
number is not increased and no resinification or decomposition takes place 
when the oils are heated for long periods of time. W. 8S. E. C. 


1126. U.S. Parewrs on LusrRicanrts. 


D. A. H. Tennent. U.8.P. 1,876,035, 6.9.32. Evaporator for the removal of 
diluent from used crank case oils. 


R. K. Stratford and H. H. Moor. U.S.P. 1,877,614, 13.9.32. Purification 
of oil using phenol as selective solvent. 


A. Howes and I.C.I. U.S.P. 1,877,664, 13.9.32. Preparation of lubricants 
by contacting an olefine with a catalyst (aluminium chloride) and distilling 
the reaction mixture. 


J. R. Schonberg. U.S.P. 1,877,987, 20.9.32. Apparatus for vacuum 
distillation of lubricating oils, enabling high vapour velocities to be used in 
the fractionating column. 

R. K. Stratford. U.S.P. 1,878,022, 20.9.32. Separation of extracted 
material from a solvent used for the preferential extraction of petroleum oil. 


M. L. Chappell. U.S.P. 1,878,262, 20.9.32. Treatment of naphthenic 
hydrocarbons with a chlorinated gas of the aliphatic series and aluminium 
chloride. Gasoline is removed from the reaction product, the residue being 
used for lubricating oil manufacture. 


A. E. Pew. U.S8.P. 1,879,948, 27.9.32. Apparatus for the distillation of 
lubricating oils. W. H. T. 


Fuel and Oil. 


1127. Mazour Arrtrep to Domestic Heatine. M. Y. Altchidjian. Ann. 
des Comb. Lig. 1932, 7, 373-377. 


This paper contains a description of the more usual types of burner 
installations used with liquid combustibles for central heating and hot water 
services. Most attention is directed towards the types of burners which effect 
atomisation by means of (1) a rapidly rotating cone, or (2) automatically 
controlled pump action. Under (1) the cone may be revolved by an electric 
motor, which also controls the fan supplying the air jet, across which the 
pulverised fuel is thrown (Ray, Simplex, Johnson, etc., types), or the rotation 
of the cone may be obtained by air pressure from the fan (Rotamisor, Radioil, 
ete.). Under (2), which type the author favours, are burners by Quiet-May, 
Oil-O-Matic, Cat, etc., which-are thermostatically controlled and spark 
ignited. . A full description of the operation of such a burner is given, together 


with a schematic drawing of a typical layout. W. E. J. B. 
1128. Corzomat or Coat-Onm Fuser. J. 8.8. Brame. J.S.C.1., 1932, §1, 
855-857. 


A summary is given of the information at present available on this subject, 
mainly derived from the publications of Bates and O'Neill. One of the chief 
difficulties is ensuring stability of the system, this stability being probably 
due to the emulsoid character of the oil used, since it is very doubtful if the 
norma! methods of grinding coal can produce the particles of ultra-microscopic 
size necessary to form a suspensoid system. The addition of peptising agents 
may be useful. Unless absolute stability is ensured, there is always the risk 
of deposit in tanks and pipe lines with ultimate blockage of suction. 
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Extra wear and tear must be expected, while combustion in the vicinity of 
burner tubes is not so good as with straight oil fuel. 

The use of such fuel in compression-ignition engines is not at present feasible, 
while it is computed that if coal-oil fuel was used entirely in the Navy and 
Mercantile Marine, the total increase in coal demand would not exceed 0-4% 
of the total output of coal. A vessel burning coal-oil fuel must be able to 
carry sufficient for the round voyage, as no facilities for Tae with this 
type at widely distributed ports are available. kW. 


Asphalt and Fluxes. 


1129. Conxormat Structure or Asruatt. R. Wilhelmi. Erddl u. Teer, 
1932, 8, 320-321, 335-336, 352-353, 368-369, 400-401, 416-417, 431-433. 
This article is an excellent summary of modern views on the structure of 
asphalt. It opens with a sketch of colloid chemistry, especially in regard to 
asphalt, discusses the classification of the constituents and describes the 
views of, e.g., Nellensteyn on asphalt structure. The properties of asphalts 
are discussed, particularly with reference to their constitution. E. B. E. 


1130. Paystco-Caemicatn Properties or Brruminovs Emutusions. E. 
Vellinger and R. Flavigny. Ann. des Comb. Liquides, 1932, 7, 217-224. 
Amongst the factors affecting the stability of emulsions, surface action is 
the most important. Emulsions are formed and remain stable when the 
interfacial tension between the bitumen particles and the aqueous phase is as 
nearly zero as possible. In order to lower the interfacial tension certain 
active substances are added in sufficient quantity to cover the considerably 
increased surface due to dispersion of the bitumen. The active substances 
are usually industrial by-products or manufacturing residues, and vary 
considerably in activity. Bitumen. used in the preparation of emulsions also 
has a certain surface activity varying according to its origin and method of 
manufacture. The stability of emulsion is related to the pH value of the 
aqueous phase. A curve is given showing coagulation of an emulsion as a 
function of the pH value. An emulsion containing 50% bitumen emulsified 
with soap was used for this purpose. Owing to difficulty in measuring the 
pH value, an antimony electrode was used (E. Vellinger, C.R. du Congress 
du Graissage, 1931). The antimony rod was placed in the emulsion contained 


N 
in the titration electrode, increasing quantities of 3 NaOH were then added 


and the potential of the electrode determined. A portion of the emulsion 
was examined for opacity after each addition. When a pH value of 13 was 
reached, the whole of the bitumen was coagulated. The alkaline side of the 
curve was thus obtained. In determining the acid side of the curve, difficulty 
was experienced owing to coagulation where the acid met the emulsion, but 
with certain precautions the lower limit of coagulation was found to have a 
pH of 8-9. The effect of the aqueous buffer solution may be calculated from 
the curve. Maximum stability was observed with a pH value of 9-12. The 
emulsion showed considerable buffer effect above the usual pH value, and it 
would probably be advantageous to increase alkalinity to a pH value of 11. 
This would be useful during ageing of emulsions. 

The stability of emulsions with high pH value is related to the surface 
activity of the emulsifiers as a function of the pH value. Curves are given, 
showing interfacial tension as a function of pH value, for a 0-01% solution of 
stearic acid in alcohol and for 0-4% solutions of blown and straight reduced 
bitumens. For a pH value of 5 the solution of stearic acid has a tension of 
2L2 
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41 dynes and for a pH value 13 a zero tension. Zero values for interfacial 
tension for higher pH values are easily obtained with solutions of active acids, 
Blown bitumen shows marked inactivity at high pH values. A difference 
of the order of 11 dynes is observed for a pH value corresponding to the zone 
of stability of emulsions. The emulsibility of a bitumen may be determined 
by means of this estimation. In order to select the most suitable emulsifiers 
it is essential to determine their acidity, and as they are usually dark they 
present some difficulty with colorimetric methods of titration. The 
estimation is therefore carried out in solvents such as alcohol-ether, alcohol- 
benzene, etc., by means of an antimony electrode. Titration curves of a 
residue and also a mixture of oleic acid and sulphuric acid are given ; the 
proportion of mineral acid may be calculated by means of this curve. A. O. 


1131. Tar-Brrumen Mixtures. T. Temme. Bitumen, 1932, 2, 139 143. 

These mixtures are used both for surface treatment and the preparation of 
mixture coatings. The advantages are: (1) higher chemical stability than 
for tar alone ; (2) favourable influence of tar on temperature susceptibility ; 
(3) good wetting-power and penetration of tar and high adhesiveness of 
bitumen. 

The colloidal structure of tars and bitumens as described by Nellensteyn 
and others is outlined. 

On mixing bitumen with tar (or some other liquid) separation depends on 
the relative surface tensions of the two liquids. If the latter are approxi- 
mately equal, no separation occurs. The addition of asphalt to tar lowers 
the surface tension of the latter, the asphalt dissolving in the tar-oil. A 
limit is ultimately reached when complete precipitation occurs, but on the 
addition of further bitumen a homogeneous system may again be formed. 
Separation occurs quicker with a bitumen rich in oil content, but tar rich in 
oil can usually be mixed with bitumen in all proportions. Particles of free 
carbon in the tar act as centres of coagulation. Various other factors may 
also affect the homogeneity of the mixture, while the adsorption properties, 
ete., of the stone surface influence its behaviour when the mixture is applied. 

Cc. C 


1132. Srasrmrry or Brrumryovs Emutsions. E. Adel. Oliit Min., 1932, 
12, 129-132. 

The stability of emulsions in general is first discussed, followed by bitu- 
minous emulsions with soluble organic emulsifiers. The questions involved, 
e.g., interfacial tension, electric charge on the particles, etc., are outlined. 
When an emulsion is stabilised by a colloid which lowers the surface tension, 
the stabiliser is concentrated in the zone of separation between the water and 
bitumen, and acts as a protective colloid. 

A comparison is given between water-soluble and insoluble emulsifiers (see 
Abstr. 1024, 1932). The stability of the latter type of emulsifier depends on : 
(1) the nature of the material. It must be more readily wetted by water 
than by oil or an emulsion of the reverse type will be formed. (2) The size 
of the particles. There is an optimum value below and above which 
emulsions with inferior properties are formed ; (3) the quantity of material 
used—as more globules can be protected, the larger the amount used— 
assuming that the material is sufficiently finely divided. C. C. 


1133. Brrumens my THE Exvecrricat Inpustries. “ Chemgineer" Chem. 
Trade J., 1932, 91, 318. 
The suitability of bituminous materials, particularly those containing wax 
for use as sealing and insulating agents for electrical apparatus, is discussed. 
The advantages of bituminous materials for these purposes are: Immunity 














may ! 
slow | 
necess 
filling 
desira! 
imprej 
volum 
also p! 
generé 
suitab 
meltin 
steam 
safely 
as sho 
while 

charac 
(m.pt. 
and tl 
wax is 
itself. 

above 
By ch 
obtain 
quite 

advan 
molter 


1134. 
M 


A t 
emulsi 
or lim 
aqueot 
heated 
surface 
stable 








1x 


by 








ABSTRACTS. 435 A 


against water penetration, electrical stability, availability in a very wide 
range of grades, and, when specially required for electrical insulating purposes, 
availability in a state of purity as a guarantee against contamination that 
may result in impaired dielectric strength. The main disadvantage is the 
slow transition from the solid to the liquid state, since normally it is 
necessary to heat the bitumen considerably before it is sufficiently fluid for 
filling purposes. Where paper or tensile insulation is concerned, it is not 
desirable to exceed 250/300° F., while in the case of electrical condensers the 
impregnating wax is affected by the heat and the capacity affected by the 
volume change of the unit. The manipulation of the hot liquefied bitumen 
also presents difficulties. The addition of paraffin wax or ceresines is therefore 
generally resorted to. (A table is given showing the temperature range of 
suitable working fluidity for blown and straight distilled bitumens of varying 
melting points.) Wax is completely miscible, without fear of separation, with 
steam refined bitumens, but with blown bitumens only 10%/15% may 
safely be incorporated. The flexibility of blown bitumen/mineral wax blends, 
as shown by their freedom from cracking at 0° F. renders them attractive, 
while the wax eliminates the natural stickiness of the bitumen. The 
characteristics of a low melting (129° F.) paraffin wax, a brown ceresin wax 
(m.pt. 141° F.) and a high melting point mineral wax (168° F.) are tabulated 
and the properties of blends with various bitumens given. The addition of 
wax is shown to lower the melting point, 30% lowering it to that of the wax 
itself. The sharp increase in penetration of the mixture at temperatures 
above the melting point of the wax renders the mixture easy to manipulate. 
By choosing a wax with a sufficiently high melting point a mixture can be 
obtained which is easily workable at temperatures of 300/320° F., but is 
quite rigid at 200°F. Blends with high percentages of wax have the 
advantages of impermeability comparable with bitumen and fluidity when 
molten almost equal to the wax. Cc. L. G. 


1134. Brromen Susrenstons For Prepartnc Roap Surraces. N. V. 
Mijnbouw Pen Cultuur Mij. E.P. 379,915, 8.9.32. Appl. 13.11.31. 

A bitumen suspension having the technical properties of a bitumen 
emulsion is prepared by mixing about 20-60% of Portland cement with sand 
or limestone, grinding the mixture with water, and incorporating with it an 
aqueous emulsion (¢ part by volume) of a mineral flux oil. The product is 
heated for a short time to the boiling point and then added to the road 
surface. The road coatings prepared in this way are claimed to be very 
stable and heat-resistant. W.S. E. C. 


See also Abstracts Nos. 1167, 1169. 


Special Products. 


1135. Sywrnetic Resrvous Marerrats as ProrectivE COATINGS FOR 
InpustriAt Purposes. W. T. Deacon. Oil and Gas J., 1.9.32, 
31 (15), 33. 

A study is presented of the different types of synthetic resins and their 
suitability as protective coatings for industrial purposes. 

The failure of a paint surface is usually due to the natural shrinkage of the 
oil as it dries, this being manifested by checking, chalking or peeling. 
Synthetic resins offer advantages over linseed oil, owing to their faster and 
better drying and greater durability. 
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Natural resins are rendered more brittle and less durable, but more soluble 
in solvents, by heating, whereas synthetic resins become tougher and more 
durable but less soluble. 

There are two types of synthetic resins: (1) condensation products and 
(2) polymerisation products. 

Condensation Products include: Phenolic type (phenol and aldehyde) and 
phthalates or glyptals (glycerol and phthalic anhydride). Phenolic resins are 
characterised by outstanding durability to weathering, rapid drying, resistance 
to weak alkalis, acids, moisture soaps, etc. 

Phthalate resins are differentiated according to whether they are converted 
from the fusible to the non-fusible conditions by heating or by treatment 
with oxygen. Details of the method of preparation of each type are given. 
The oxygen-convertible resins form gels analogous to drying oils which are 
particularly valuable as protective coatings, while the non-convertible type 
has no value for this purpose. The heat-convertible type on baking gives a 
very adherent, hard and tough but flexible film, resistant to most chemical 
agents, particularly mineral oils. 

Oxygen-convertible types are dried in air, heat being used to speed up 
the reaction. The films are very adhesive and smooth, and have a quick 
initial set up. The required degree of flexibility, or brittleness, toughness or 
fusibility is easily obtained by varying the components. 

Phthalate resins show better adhesion, flexibility and durability on 
weathering than fossil or other synthetic resins, but do not possess high 
resistance to continued immersion in water. 

Polymerisation Products.—Coumarone resins are prepared by catalytic 
polymerisation using 80% H,SO, or Al,Cl,, the catalysts being removed 
by decantation and washing with alkaline solution. The paracoumarone is 
extracted with naphtha and the solution refined and distilled. Indene resins 
are similarly prepared. 

Coumarone and indene resins are characterised by outstanding durability 
to weathering, strength and thorough drying properties of the coating, 
hardness of film resistance to moisture, dilute acids, alkalis or salts. They 
are unsaponifiable and are the most valuable of all resins for protection 
against acid or alkali. 

Chlorinated diphenyl resins—known as arochlors—are non-drying, do 
not harden in air, are permanently thermoplastic, insoluble in water and 
glycerol and not readily soluble in the lower alcohols, but are soluble in mineral 
oils and most solvents. Owing to their wide range of physical characteristics, 
arochlors are being considered for use as protective coatings, water-proofing 
agents and flame-proofing agents. For the last purpose, arochlors are more 
expensive than ammonium phosphate, but, instead of the wood being left 
lifeless, it gains in strength and is a superior product. 

Polymerised amylchloride or amylacetate resins can be synthesised from 
acetylene or ethylene from natural gas. The film formed from these resins 
possesses better weathering properties than any other colourless film experi- 
mented with. It may be pigmented for the production of opaque coatings, 
and is normally transparent to ultra violet, thus resisting the decomposition 
of certain cellulose esters and oil varnish compositions which do not transmit 
ultra violet radiation. C. L. G. 


1136. Srasmiry or CHLoRonYDROCARBONS. II., TRICHLOROETHYLENE. 
P. J. Carlisle and A. A. Levine. Ind. Eng. Chem., 1932, 24, 1164. 
The physical properties and the purification of trichloroethylene are 
described, and the authors briefly refer to previous work on the stability of 
this compound. 
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It was found that trichloroethylene does not decompose when stored in 
darkness in glass tubes, in glass-stoppered bottles or in steel drums. In 
tests extending over a year there was no development of acidity. Toward 
light and air, trichloroethylene behaves like chloroform, and in the absence of 
oxygen is not decomposed by direct or diffused sunlight. In the presence 
of oxygen, trichloroethylene develops acidity both in direct and diffused 
sunlight, but if traces of antioxidants are present no acidity is developed in 
diffused sunlight after exposure for one year. 

Trichloroethylene does not decompose on heating up to 130°C., but at 
150° C. thermal decomposition occurs on exposure for 24 hours. Heating 
in the presence of oxygen gives rise to free acids, and decomposition starts at 
40° C. in pure oxygen and 70° C. in air. The presence of antioxidants prevents 
the decomposition of trichloroethylene in oxygen below 90°C. The ordinary 
metals do not catalyse the decomposition of trichloroethylene. 

Trichloroethylene does not hydrolyse readily. It is only slightly affected 
by ferric chloride. In the presence of antioxidants it is not corrosive, and even 


in the absence of these substances corrosion is only small. E. N. H. 
1137. Merat NapHTHeNates In Pants AND VaRNISHES. Chem. Trade J., 
1932, 91, 238. 


In the September 3, 1932, issue of Farben Zeitung, A. I. Kogan and N. I. 
Churdenko present a study of various salts of naphthenic acids and the 
possibilities of their industrial application. The following general conclu- 
sions are reached: (1) Basic, neutral and acid naphthenates of aluminium 
can be prepared both by precipitation and the fusion process ; (2) the viscosity 
of solutions of aluminium and lead naphthenates in a solvent—e.g., turpentine 
oil—increases with increase in basicity ; (3) the incorporation of naphthenates 
in pigments reduces oil absorption, the effect being greatest with acid naphthen- 
ates and least with basic naphthenates; (4) aluminium naphthenates in 
particular possess a protective action against the settling of pigments in oils 
or varnishes. This action increases with the basicity of the naphthenate, 
and in the case of aluminium naphthenates it also increases with concentration. 

Cc. L. G. 
1138. Gives ror Livoteum. Anon., Mat. Grass, 15.8.32 (292), 9582-3. 

Various formule for glues and cements for attaching linoleum to different 
surfaces are given. Some of these employ heavy benzine and/or asphalt in 
the composition. Example: glue for attaching linoleum to a wood surface. 
Asphalt, 300 parts ; colophony, 75 parts ; boiled linseed oil, 25 parts; heavy 
benzine, 135-150 parts. 8. T. M. 
1139. Propvuction or Staste Emvutsions anp Suspensions. Erba Fabrik 

Chemischen Produkte Spezialitéten fir die Textilindustrie. E.P. 
380,052, 1.9.32. Appl., 1.6.31. 

A method is described for the production of emulsions of organic substances 
which are sparingly soluble in water—e.g., paraffin or other hydrocarbons, 
halogen derivatives, oily and fatty substances, or suspensions of inorganic 
silicates and sulphates. These substances are emulsified in a dispersion 
medium prepared by adding to an aqueous solution of a protective colloid 
such as glue an electrolyte or substance other than an aluminium salt which 
will charge the disperse phase of the emulsion or suspension formed positively. 

Such emulsions are suitable for use in textile, leather and paper trades, 
in pharmacy and allied industries. W.S. E. C. 
1140. U.S. Parewrs on Srectat Propvors. 

H. Miller. U.S.P. 1,878,287, 20.9.32. Recovery of dry cleaning solvent 
by treatment with chloride of lime and then with alkaline solution. Water 
washing and filtration completes the process. W. H. T. 
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Refining and Refinery Plant. 


114]. Distimxation Equipment To Meet Present DEMAND For GASOLINE 
or Higher Octane Numser. 8S. Swartz. Oil and Gas J., 15.9.32, 
$1 (17), 14 
It has been found that increase in octane rating is accompanied by decrease 
in yields and increase in cost of plant. Tests have been carried out in four 
different types of plant running on East Texas crude of 38° A.P.I. gravity in 
order to compare yields, properties of products and working costs. This 
crude on straight distillation yielded 35% of 413° F. E.P. gasoline having an 
octane rating of 53, 6% of kerosine, 24% of 45° F. cold test gas oil and 34% 
of 90° F. cold test fuel. By reducing the E.P. to about 358° F. the octane 
rating of straight-run gasoline produced by primary distillation in the plants 
considered can be increased to 57, the yield being reduced to 28-8°%. 
Type A plant consists of two heating coils, one for crude and the other 
for gas oil and residue, and two fractionating towers. The oil is given a 
mild cracking treatment so as to reduce the pour points of the gas oil and 
residue, and the gasoline yield is not greatly increased. In type B plant a 
third tower is added and the cracking coil pressures and temperatures 
increased. These are both designed to produce gasoline of octane rating 
57-65 from the crude. In Type C plant a third heating coil is added to 
reform the portion distilling between 300/450° F. In type D plant only two 
heaters are employed, but the temperature of the cracking coil is raised and 
the circulating system changed. These two plants both produce gasoline of 
over 65 octane rating. Flow sheets are provided. 
The data obtained after several months of running, together with the rela- 
tive costs of equipment for operating by the four methods, are summarised : 
Type A Type B TypeC Type D 
Octane rating of gasoline oe 57/65 57/65 
% yield of gasoline... os 42 60 
» kerosine.. os 4 6 
a gas oil bis ie 20 3 
fuel oil ae e- 32 26 
Gas and loss... - 2 
Relative cost of dist. unit os 1-0 1-42 1-60 
Max. heating temp. in °F. 885 910 910 & 1000 
Outlet pressure on coil in Ibs. 105 450 450 & 500 


Costs of operation, excluding depreciation, will be approximately similar for 
all four plants and equal to 18/25 cents. per bri. for a unit having a daily 
capacity of 3000/4000 bris. of crude per day operated continuously. Recom- 
mendations regarding subsidiary plant and chemical treatment necessary for 
each method of operation are given. R. A. E. 


1142. Vaprour-Liguip Equiiimrium Curves or Perroteum Fractions. 
8. N. Obryadchakoff. Ind. Eng. Chem., 1932, 24, 1155. 


In calculating the performance of a rectifying column using complex 
mixtures like petroleum, the method of McCabe and Thiele may be applied 
using a diagram giving the relationship between the vapour and liquid phases 
in equilibrium. This diagram is called the equilibrium curve, and is con- 
structed by the procedure followed in the case of a binary mixture. The 
mixture is partially vaporised under equilibrium conditions at a given 
pressure and temperature, and samples of the vapour and liquid are obtained. 
These samples are analysed by distillation methods, but, instead of getting a 
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single percentage for each analysis, the compositions must be represented 
by curves, and it is from these curves that the equilibrium curves are con- 
structed. A number of equilibrium curves are given by the author using 
both A.S.T.M. distillation and true boiling-point analyses of the fractions. 

From the curves the following conclusions are drawn :—({1) Fractions or 
blends with distillation curves of equal slopes will have the same equilibrium 
curves, and the fraction with the greatest slope will have the steepest 
equilibrium curves; (2) The equilibrium curve for fractions with a small 
slope, and probably for all materials within the limits of accuracy required 
for engineering calculations, does not depend on the temperature at which the 
equilibrium vaporisation is made, nor on where the dividing temperature 
separating the light from the heavy material is taken. (3) The equilibrium 
curves, epecially when based on true boiling-point analyses, are similar in 
form to curves plotted from the equation for the equilibrium curve for binary 
mixtures :— 


qx 
1+(q—1)x 
where y = mole fraction of light material in vapour phase 


y= 


x = mole fraction of light material in liquid phase 
q ratio of vapour pressure of light material to that of heavy material 
at equilibrium temperature. 
The suggestion is made of the possibility of constructing empirical equili- 
brium curves from this equation by assigning values to q. 
10 
A. M. Tregoobov has assumed q ce where tp and tg are taken as the 
a 
absolute I.B.P. of the heavy and light fractions. The author and Hohryakoff 
suggest q = 1-8 + 1-022 where d is the difference in °C. between the 
average boiling points of the two fractions to be obtained from the mixture. 
E. N. H. 


1143. Macnestum Hyproxrmpe In THE Petrotecm Inpustry. F. T. 
Gardner and E. C. Higgins. Ind. Eng. Chem., 1932, 24, 1141. 


Magnesium hydroxide, either in the solid form or as a thin suspension, may 
be used for the removal of weak acids from liquid or gaseous petroleum 
hydrocarbons. The ease of hydrolysis of magnesium salts of volatile weak 
acids makes possible ready recovery of the base. 

Phenols may be removed by magnesium hydroxide, and ferric chloride is 
suggested as a test reagent. 

The employment of magnesium hydroxide in the form of a suspension 
makes possible the ready removal of high concentrations of hydrogen sulphide 
from hydrocarbon mixtures by a series of extractions. In the presence of 
water the following equilibrium exists :— 

2H,5 + Mg(OH), = Mg(HS), + 2 H,O 

Magnesium hydrogen sulphide is readily hydrolysed by boiling the 
suspended solution, and magnesium hydroxide is recovered in this way from 
the spent material. 

Granular magnesium oxide may be used for the neutralisation of liquid 
hydrocarbon mixtures following treatment with sulphuric acid. The 
product of the reaction, magnesium sulphate (MgSO,.7H,O) is readily 
soluble in water, and is therefore removed by washing. 
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Mercaptans present in liquid hydrocarbons react with magnesium 
hydroxide to give basic magnesium mercaptides soluble in the hydrocarbon 
mixture, and elementary sulphur reacts with these compounds to give 
disulphides. This may be expressed :— 


JSR 
Mg(OH), + RSH —> MgC oy, + H,0 


JSR 
9 
2 Mg< on + 8——> MeS + Mg(OH), + R-8-8-R 


Magnesium hydroxide spent in the sweetening process can be regenerated 
by boiling with 2 per cent. sodium hydroxide followed by washing with water 
and subsequent drying. Sweetening has been carried out on these lines on 
the commercial scale, and details are given. E. N. H. 


1144. Nores on THe Oririce Merer; Expansion Factor ror Gaszs. 
E. Buckingham. Bur. Stand. J. Res., 1932, 9, 61. 


With all quantities expressed in terms of normal units, let C be the discharge 
coefficient of an orifice meter as defined by :— 


M CA V2 Pi(pr-P,) 
in which 


M = the mass discharged in unit time ; 
A = area of orifice ; 

Py» P, = Static pressures observed at the up-stream and down-stream taps. 
P, = density of the gas at p, and up-stream temperature. 

The conclusion is drawn that the discharge coefficient of an orifice meter, 


determined with water, is applicable when the meter is used for measuring } 


the flow of a gas, provided that the differential pressure is so small that the 
accompanying change of density is insignificant. If, however, the differential 
is a considerable fraction of the absolute static pressure, the water coefficient 
must be multiplied by an “‘ expansion factor,” which allows for the effects of 
change of density. 

Recent experimental data are discussed in the paper and a theoretical 
method of computing the expansion factor is developed and shown to be in 
reasonable agreement with the observed facts. E. N. H. 


1145. Use or Arc Wetpep AtLoys To Arrest Corrosion. R. 8. Hoffman. 
Oil and Gas J., 1.9.32, 31 (15), 10. 

The protection of pipe-line joints on cracking apparatus by the application 
of selected alloys by electric arc welding is described. Considerable savings 
have been effected owing to the increased resistance to corrosion. The 
alloy used is chromium-nickel alloy available on the open market, referred 
to as KA.2 or NCT.3. Illustrations are given of the type of weld applied to 
different kinds of fittings—flanges, valves, crosses, ties and other carbon steel 
fittings. The extent of the saving effected and the method of calculating this 
figure is given in each case. It is shown that the savings in some cases 
amount to over 80%. Cc. L. G. 


1146. Corrosion Increases Prosptem oF Tank Farm MAINTENANCE. 
Petr. Eng., Sept., 1932, 3 (13), 55. 

The storage in Texas of 150,000,000 bris. of petroleum products has given 

rise to acute corrosion problems owing to the sour nature of the crude. 
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Corrosion of tank roofs has been lessened by the substitution of wooden roofs 
insulated with galvanised iron, treated felts or tar paper. The bottoms of 
the tanks have been protected with a j in. layer of composition. Soil corrosion 
causes leaks in the bottom plates of tanks which call for spot welding and 
patching. The water in the bottom of the tank causes corrosion to start 
near the bottom of the ring. In many cases tar paper has been used to make 
a mould so that a hot application of coating material could be applied to the 
bottom plates and sloped upwards to above the water line on the first ring. 
Attempts have been made to protect the tank bottoms with a 4 to 6 in. layer 
of concrete, but they have not been successful owing to cracking. Aluminium 
foil applied to the tank roof by adhesive material is used to reduce the 
temperature of the vapour space in the tanks. C. L. G. 


1147. Water Treater. J. C. Albright. Refiner, 1932, 11, 477-480. 


The softening of water by soda, lime and zeolite treatment and the 
destruction of alge by copper sulphate or chlorination are explained. 
B. C. A. 


1148. Operation AND Contrrot or Muuitipte Hearta Furnace. Anon. 
Refiner, 1932, 11, 484-485. 


The handling, wasting and recovery of clay for decolorisation of lubricants 
is described. It is found that if the clay is heated to over 1400° F., the clay 
is glazed and its efficiency is impaired. The fineness of the clay is found to 
have no effect on its colour-removing properties and 60/90 mesh is normally 
specified. B. C. A. 


1149. Caustic Sopa AND THE Perroieum Inpustry (Pt. II.). L. J. Catlin. 
Refiner, 1932, 11, 488-490. 


The use of charts for the use of caustic soda and analytical operations for 
the determination of total and caustic alkali, bicarbonate, sulphide and 
hydrosulphide are described. The estimation of the conversion of soda into 
thiosulphate and sulphate when restoring spent doctor solution by air blowing 
is detailed. B.C. A 


1150. Rerrmsinc or Benzote WasHED witrH Acip. Soc. des Etablissements 
Barbet. E.P. 380,348, 15.9.32. Appl. 5.2.32. 


The apparatus consists of two groups of two continuous rectifying columns. 
In the first group the benzole is led into the first rectifying column operating 
at atmospheric pressure and the rectified benzene is passed to a second 
rectifying column operating under a certain vacuum (absolute tension between 
4 and } atm.), where its second rectification is completed. The second 
column is heated by double action of the steam by the benzene vapours in 
the first column. The condenser arranged on top of this first column acts 
as a heating apparatus for the second column and heats the liquids coming 
from the bottom of the second column. 

The second group of two continuous rectifying columns similar to the first 
is used to extract toluene and to treat the liquid freed from benzole which 
issues from the bottom of the first column of the first group. A discontinuous 
operating column is provided to extract the xylene, solvent naphtha and tar 
from the residual liquid of the second group. W. 8. E. C. 





Cracking. 


1151. Prepiction or Motor Furr Yretps Basep ON THERMAL Pxo. 
PERTIES OF THE CHARGING Stock. K. Luts. Oil and Gas J., 29.932, 
31 (19), 20. 

A complete theoretical prediction of the gasoline yield of an oil has not yet 
been prepared, although several important discoveries have been made in 
this direction by Sachanoff, Egloff and Nelson and by St. Kiss. The 
mathematical relationship between the quantity of the initial oil and the 
quantities and qualities of distillate and residue respectively may be expressed 
in terms of heats of combustion of the oil, thus :— 

(1) Qo = Q, + Q, + U where Q, is the heat of combustion of the cracking 
stock, Q, and Q, that of the distillate and residue respectively and U is the 
heat of formation, which is generally negative since the cracking reaction is 
normally slightly endothermic. 

From this equation the following basic formula is evolved 
100 (K, — K,) U 

K,—K, ° K,—K, 
gaseous distillates in per cent. by weight of the cracking stock, K,, K, and K, 
are the heats of combustion per gram of cracking stock, distillate and residue 
respectively. The results of cracking may therefore be predicted if only 
some necessary corrections regarding the gas quantity and endothermic 
character of the reaction are made. 

Since heats of combustion are difficult to determine, especially for volatile 
substances, use is made of the formule of Cragoe relating heats of combustion, 


(2) X = 





where X is the sum of liquid and 


specific gravities and hydrogen contents of straight run petroleum products J 


to convert the basic formula into the approximate relationship 
(dy? — d,’) U 
d,*—d,* 2100 (d,*? —d,?) 
where d,, d, and d, are the respective gravities of cracking stock, light 
distillate and residue. It is shown that the second term may vary between 
zero and 10 depending on the endothermic amount of the reaction. Com- 
parison of theoretical and practical yields show that the endothermic character 
of the reaction increases with increase in gravity of the oil to be cracked. The 
approximate relationship may therefore be written 
— 44") 
(4) X = d,? — d,? 
Neglecting the correction it may be deduced from the equation that the 
yield of distillate is greater (a) the less the specific gravity of the cracking 
stock ; (6) the higher the specific gravity of the residue ; (c) the higher the 
specific gravity of the distillate. Making allowances for changes in Cragoe’s 
formule when applied to cracked products and for the amount of gas produced 
when cracking, empirical rules are offered for calculating the actual yields by 
weight of distillate produced. The correction in (4) becomes (a) — 15, when 
cracking stock is a light petroleum distillate such as benzine or kerosine ; 
(6) — 5, when cracking a light crude ; (c) nil, when cracking heavy crudes. 
From this formula several deductions are made, such as (1) increase in 
yield of distillate is accompanied by higher gravity, i.e., greater polymerisation, 
of the residue; (2) there are definite limits to the amount of distillate 
obtainable from a given crude; (3) yields of distillate must be lower from 
heavy oils than from light ; (4) cracking recycle stock cannot give the same 


(3) X = 100 





+ correction. 
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results as cracking the initial oil. Theoretical yields are compared with 
actual yields quoted in literature and agreement is generally good. Finally, 
(d, —d,) 

a— dy" 
results which are only 2/5 units smaller than the previous ones. R. A. E. 


equation (4) may be written (5) X = 100 This equation gives 


1152. Crackrne CHARACTERISTICS OF PeTRoLEUM HyprocarBons. A. W. 
Trusty. Refiner, 1932, 11, 474-476. 


A discussion of the mechanism of cracking of paraffinic, olefinic, naphthenic 
and aromatic hydrocarbons, together with the effect of temperature and time. 
B. C. A. 


1153. CHAaNGEs In Desicn rn Crackine Piant. A. L. Foster. Nat. Petr. 
News, 27.7.32, 24 (30), 29; 3.8.32, 24 (31), 26. 


The articles are, in the main, a review of the existing methods of cracking. 
The desire to increase the anti-knock properties of gasoline, increase output 
of gasoline, effect economy in operating costs and to produce cracked products 
which require a minimum of after treatment have been the guiding principles 
in the development of cracking practice. Economy in fuel costs has been 
obtained chiefly by the development of the multiple furnace, together with 
the recovery of waste heat by heat exchange. Coking, with its attendant 
waste of heat and waste of time in cleaning, has been minimised by the adoption 
of heating by radiant heat as distinct from heating by convection. Dubbs 
units have been modernised by improving the design of the pipe still, the 
vertical reaction chamber, flash chamber and heat exchanger. Vapour 
recovery units have been incorporated, though not as an integral part of the 
cracking unit. In the Aleorn furnace, which is indicative of the trend in 
modern furnace design, the fuel is burned in a tunnel from which the gases 
pass into the open body of the furnace. This is fitted with radiant tubes 
in the roof, floor and side wall. A small convection bank is placed directly 
above the exit point of the gases from the burners. Liquid phase and vapour 
phase processes are combined in some plants by leading a portion of the still 
vapours through an auxiliary bank of tubes in the furnace. A general trend 
is to increase both operating pressures and temperatures in the Winkler- 
Koch units. 


In vapour phase units a big disadvantage has been in the inability to stop 
cracking short of that point where uncondensible gases are produced. In 
the Gyro process the cracking is “ arrested " by spraying the charging stock 
into the hot vapours, thereby cooling them from 1100° F. to 600° F. It is 
claimed that this procedure renders possible the cracking of cycle stock 
from liquid phase units which it is not profitable to process further in those 
units. A further feature of the Gyro process consists of heating the distillate 
to 600° F. or higher and 200 to 500 Ib. pressure in the presence of clay. The 
clay mixture is then pumped to filter process. It is claimed that the process 
reduces gum content and improves colour, while cutting down refining losses 
and costs. The use of the unpolymerised gases in the synthesis of organic 
bodies is an important aspect of the vapour phase process. It is stated 
that one Gyro unit is operated solely for the production of these gases. The 
Pratt combination, the Hoge and the Vulcan processes are discussed. The 
line of demarcation between liquid phase and vapour phase cracking is not 
well marked, since many units combine both processes, but the indications 
are that the principles of vapour phase cracking will be applied more and 
more in future. H. G. 
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1154. Crackine or Miverat Om. L. Mellersh-Jackson. E.P. 379,759, 
5.9.32. Appl., 5.6.31. 

A process is described for cracking mineral oil in which the oil is heated 
under high pressures, and at a cracking temperature range to within 10° C, 
of its critical temperature, and is maintained within 10°C. of its critical 
temperature until cracking is almost complete, and is then heated above its 
critical temperature. W. 8. E. C. 


1155. U.S. Parents on Crackine. 


C. D. Read. U.S.P. 1,875,823, 6.9.32. Cracked residue, free from carbon, 
is obtained by cracking a mixture of mineral oil and lime and subsequently 
removing lime and carbon by filtration. 

W. M. Cross. U.S.P. 1,876,206, 6.9.32. A continuous cracking process, 

H. Zorn. U.S.P. 1,876,270, 6.9.32. Catalytic cracking, employing a metal 
compound of 1-3-diketone as catalyst. 

J. R. Schonberg. U.S.P. 1,877,060, 13.9.32. Vapour phase cracking with 
continuous recirculation through a reaction zone. 

J. H. Anderson. U.S.P. 1,877,634, 13.9.32. A rotating conical retort for 
cracking hydrocarbons. 

8S. Schwartz. U.S.P. 1,878,650, 20.9.32. Removal of carbon, asphaltic 
material and lime from cracked residues by means of a coagulating material 
(an organic acid containing a naphthene ring) mixed with a mineral adsorbent. 

E. C. Herthel. U.S.P. 1,878,849, 20.9.32. Pressure distillation using 
fresh heavy oil for scrubbing uncondensed vapours. W. H. T. 


Hydrogenation. 


1156. Recent Progress m= HyprocenaTion or Perrrotevum. P. J. 
Byrne, E. J. Gohr and R. T. Haslam. Ind. Eng. Chem., 1932, 24, 1129. 


Large Scale Developments.—The second large scale plant at the Baton 
Rouge refinery has been in operation since May 23, 1931, and has an operating 
capacity of 4000 to 8000 bris./day. Hydrogen is obtained from natural gas 
according to the equations :— 

CH, + H,O = CO + 3H, 
co + H,0 = CO, + H,. 


The gas produced contains 78% hydrogen and 20% carbon dioxide, and is 
stored prior to compression. 9,000,000 cu. ft. of pure hydrogen can be made 
daily. The gas is compressed to 250 Ib./sq. in. pressure, and carbon dioxide 
is then removed by scrubbing in a bubble plate tower with triethanolamine. 
The gas produced contains rather more than 97% hydrogen and is compressed 
to 3600 Ib./sq.in. The normal delivery is 5,500,000 cu. ft./day. 

Safety devices are in extensive use. Each compressor is fitted with a 
recording oxygen alarm on its low pressure side, which actuates a siren if 
more than 0-2% oxygen is present. A low pressure alarm is also fitted to 
the suction side of each compressor which gives warning when the pressure 
approaches atmospheric. 
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The oil is raised to pressure by steam driven plunger pumps and the exhaust 
steam is employed in the manufacture of hydrogen. The hydrogen, together 
with recycle gas, is mixed with the oil and delivered through heat exchangers 
and through a pipe coil where the temperature is raised to 700-850° F. to 
reaction chambers. These drums are about 40 ft. in length, mounted verti- 
cally and connected in series. The reaction space is about 3 ft. in diameter, 
and the free space is lined with non-corrosive alloy and filled with a sulphur 
resistant catalyst. Since the reaction is exothermic the temperature is 
raised to 750°-1000° F. From the reaction chambers the products pass 
through the heat exchangers and coolers to a high pressure separator. The 
liquid passes to a low pressure separator and to storage, while the gas is boosted 
back to 3600 Ib./sq. in. pressure for mixing with fresh hydrogen. 

The operation is virtually continuous and, since the catalysts are rugged, 
continuous runs of one year are reported. At the end of this period the 
catalyst is reactivated by chemical treatment. There are no difficulties 
arising from hydrogen attack on, or other types of corrosion of, the high 
pressure equipment. Tables are given illustrating the products obtained 
in ranging operations. 

Technolog D .—The adaptations of the petroleum hydro- 
genation process are : (1) The improvement of low-grade lubricating distillates ; 
(2) the conversion of paraffinic or aromatic gas oils into high anti- knock 
petrol without the production of coke or tar ; (3) the production of high-grade 
kerosines ; (4) conversion of heavy, high-sulphur, asphaltic crude oils and 
residues into petrol and distillates low in sulphur and free from asphalt without 
formation of coke; (5) the desulphurisation and stabilisation of low-grade 
naphthas; (6) manufacture of new products such as high-flash aviation 
fuel of high anti-knock quality and high-solvency naphthas. 

In the production of anti-knock petrol the extent of hydrogenation is limited 
so that stable but non-paraffinic products are formed without the formation 
of coke or tar. Using recycling a yield of 85 to 95% petrol is obtained on 
the charge. The process is particularly applicable to aromatic, low aniline- 
point gas oils, and it is found that higher anti-knock quality is obtained from 
the more aromatic feed stock. 

For air and marine engine operation the production of a high-flash safety 
fuel has reduced the fire hazard. The flash point of the fuel should be above 
105° F., and since it is found that the best anti-knock qualities are in the 
heavier fractions of hydrogenated products, two cuts are made so that the 
bottom’s fraction comprises the safety fuel and the overhead a light aviation 
fuel. 

In the production of solvent naphthas low aniline-point straight-run, or 
cracked gas oils serve as the feed stock. The solvent power of naphthas so 
produced is much superior to that of ordinary petroleum solvents, and 
compares favourably with that of toluene and xylene for most of the resins 
now on the market. E. N. H. 


1157. Hyprocenation or Tar Ors anp AspHattic Ors, PARTICULARLY 
Racusa Om. G. Roberti. Olii Min., 1932, 12, 116. 

Ragusa oil , 0-964, I.B.P. 215°, S. 2-9%—was cracked in the presence 
of hydrogen ler varying conditions. Oxygen, nitrogen and sulphur con- 
taining substances can be eliminated by suitable choice of catalysts, e.g., 
oxides and sulphides show a specific action in desulphurising. 

Molybdenum trisulphide and active carbon are the most active catalysts. 
At 500° and 100 atms. an increase in volume of 80% occurred—the product 
containing 50% below 200° and 75% below 300°, and becoming only slightly 
yellow after standing 4 year. 
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Molybdenum disulphide on pumice retains its activity longest. In this 
case from 100 vols. of oil 47 vols. of benzine (below 200°) and 20 vols, 
200°-300° were obtained. The sulphur content of the hydrogenated benzine 
is much reduced, while the hard asphalt content of the oil is also lowered. 

C.C. 
1158. Hyprocenation or Mryerat Ons. H. Burstin and J. Winkler. 
Erdél und Teer, 1932, 8, 428-430, 445-446, 461-463. 


Work was begun in Poland about the end of 1929 to determine the suit. 
ability of various Polish oils for hydrogenation and the kind of results to be 
expected. 

An electrically heated Hofer autoclave of 1-litre capacity, fitted with 
stirrer was used. About 500 grs. of material was employed, with hydrogen 
charged at 150 atm. The optimum temperature for the hydrogenations was 
determined, as that which gave maximum benzine and minimum coke 
formation in six hours heating. The pressure in the autoclave during heating 
was about 320 atm., which fell to 70-80 atm. on cooling. Benzine was 
removed from the gas on cooling by passing through a condenser, the gas was 
measured, and the coke collected. The residual! oil was also examined. 

The material used included a paraffinic Boryslaw gas-oil, 20%, residues 
from paraffin-asphalt base Boryslaw and Schodnica petroleums and an 8% 
paraffinic Bitkow residue. A residue from a Cross-cracked paraffinic gas oil 
was also examined. 

The first experiments compared the results of cracking and hydrogenating 
the paraffinic gas-oil. The hydrogenation experiment gave 96-8% liquid 
products, including 36% of benzine containing 3-5%, olefines and no coke. 
The cracking gave 93-6%, liquid products, and 3% of coke. The yield of 
benzine was about 40% containing 28-5% olefines, and of high specific 
gravity. On rehydrogenation, the residue from the once hydrogenated oil 
gave almost as much benzine as before, but recycling the cracked residue 
gave little further benzine, and much tar. 

For hydrogenating the 20% Schodnica residue the optimum temperature 
was 440-445° C. and about 27-5% benzine was cbtained with 0-8% coke 
after three hydrogenations. Bitkow residue hydrogenated best at 434—437° C., 
giving 27-5% benzine and 0-2% coke. Boryslaw residue had an optimum 
temperature of 440-443° gave 19-1% benzine and 3-1% coke, while for the 
cracked residue the best temperature was 448—453°, the yield of benzine after 
three hydrogenations 23-8%, and the coke formation 1-0%. 

A typical analysis of the spirit formed is aromatics 7-5%, naphthenes 
10-4%, unsaturateds 5-2%, and paraffins 76-9%. About 17% of kerosine 
and 19% of gas oil is obtained from the Schodnica residue. 

The yields of benzine would be much greater in a continuous process than 
those obtained here. Generally the optimum hydrogenation temperatures 
are lowest for the residues poor in asphalt, and highest for the cracked residue. 
The authors conclude the Schodnica and Bitkow residues hydrogenate quite 
well without a catalyst, while the Boryslaw and cracked residues probably 
require a catalyst to minimise the formation of asphaltic substances. Further 
work will deal with hydrogenation in the presence of catalysts. E. B. E. 


1159. Catratytic Reactions. J. Y. Johnson, Assr. to I. G. Farbenind. 
A.-G. E.P. 379,335, 26.8.32. Appl., 26.5.31. 


The patent concerns the preparation of heavy metal sulphides for use as 
catalysts in destructive hydrogenation. The catalysts are prepared by 
treating heavy metals from groups 5 and 6 of the periodic system with a 
sulphidising agent under conditions allowing an intensive reaction. An 
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alternative method is to decompose a thio salt of a heavy metal at an elevated 
temperature, the metal thus being completely combined with sulphur. After 
preparation, the catalyst is precluded from losing its activity due to oxidation. 
W.H. T. 
1160. CaTatysts ror Hyprocrenation. Int. Hydn. Patents Co. E.P- 
379,587, 1.9.32. Appl., 17.12.31. Conv. (Netherlands), 18.12.30. 


A solution of a compound of a metal (ammonium molybdate or vanadate) 
exercising catalytic activity is contacted with an adsorbent (active carbon). 
The metal is deposited in contact with hydrogen sulphide in a form which 
is insoluble in the solution. W.H. T. 


1161. U.S. Parents on HypROGENATION. 


C. Krauch and M. Pier. U.S.P. 1,876,009, 6.9.32. Hydrogenation at 
20 atm. pressure and 300°-700° C., using a catalyst consisting of silver and 
copper, together with a difficultly reducible oxide and a metal from the eighth 
group of the periodic system. 

T. T. Gray. U.S.P. 1,878,580, 20.9.32. Hydrogenation of vaporous 
unsaturated hydrocarbons present in cracked distillates, at 200°C. and in 
the presence of fuller’s earth impregnated with a metallic catalyst. 


A. Joseph. U.S.P. 1,879,750, 27.9.32. Dehydration of distillation products 
from low-temperature carbonisation of coal, followed by hydrogenation. 
W. iH. T. 


Chemistry of Petroleum. 


1162. Inrtvence or TemMPERATURE AND HicH Pressure ON PURE 
Unsaturatep Hyprocarsons. G. Hugel and Kohn. Ann. des Comb. 
Liquides, 1932, 7, 15-54, 239-277. 


The polymerisation of olefines, especially hexadecene, under the influence 
of heat and pressure has been studied systematically. The apparatus used 
consisted of a chrome steel tube heated in an electric furnace. Samples of 
hexadecene were heated for varying periods of up to 20 hrs. under pressures 
of from 1 to 1000 atm. and temperatures of 300 to 500°C. Examination, 
including determination of the physical properties of the products and of their 
fractions, was carried out. 

Between 300° C. and 400° C. and above 15 kg. pressure the only reaction 
is the polymerisation of the hexadecene, an equilibrium being attained 
according to the conditions. The compounds formed include a solid straight- 
chain olefine with the double bond in the centre of the molecule, and several 
branched-chain liquid olefines. The mechanism of the polymerisation seems 
to depend on the temperature. 

Above 400° C., both polymerisation and cracking reactions occur. The 
cracking occurs in the vapour phase between 400° C. and 450° C., but also 
in the liquid phase above 450°C. The critical temperature and pressure of 
hexadecene are 458° C. and 59-2 kg. 

The rate of the polymerisation reaction is very much greater than that of 
the cracking reaction, and it is therefore concluded that it is the polymers 
of hexadecene rather than hexadecene itself which are cracked. 

Hexadecane and octane are found in the products, a remarkable fact since 
but little hydrogen is formed in cracking at 500° C, E. B. E. 
2M 
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1163. Sywrneric Restns rrom Prrroteum Hyprocarpons. C. A, 
Thomas and W. H. Carmody. Ind. Eng. Chem., 1932, 24, 1125. 


The authors consider the polymerisation of olefines and diolefines, using 
one type of distillate and one catalyst, anhydrous aluminium chloride, 
The distillate was obtained by cracking at a high temperature and low 
pressure, and had the following properties :— 


Boiling range ° C. -. 23-180 Bromine number mg. 
Specific gravity at 20°C. 0-84-0-86 per gm. + -. 1003 
Aromatics % .. -- 40-55 Refractive index -» 1416-1-517 
Unsaturateds °,, .. 45-60 Molecular weight, aver- 

age .. , 150 


Polymerisation is best carried out at constant temperature by using vessels 
equipped with cooling means. The catalyst is added in a finely divided state 
in a continuous stream to avoid local heating, and after a time a point is 
reached where no more heat is evolved with further addition of catalyst. 
The specific gravity of the material is increased from 10 to 15% after reaction. 
The reaction mixture obtained is treated with a suitable alkali to break down 
the aluminium chloride complex, and the hydrocarbon resin remains in solu- 
tion, while there is precipitated the aluminium hydrate, the alkali chloride 
and an organic polymer. By filtration the hydrocarbon resin is obtained 
in solution and distillation under reduced pressure leaves a hard, amber- 
coloured resin. The insoluble polymer may be isolated by washing the 
residue with dilute acid, and is a white granular substance characterised 
by its insolubility in all the organic solvents tried. 

The hardness of the resin obtained may be controlled within certain limits 
by the use of superheated steam to remove high-boiling oils. For example, 
a resin for varnish formation may be produced, m. pt. 110-115-6° C., giving 
a very rapid drying varnish with China wood oil. 

Two other controlling factors on the nature and yield of resin are the quantity 
of catalyst added and the time of polymerisation. It is found that the yield 
and iodine value remain constant after 4 hours’ polymerisation. 

The following reactions are believed to take place: (1) Reaction of olefines 
to form high-boiling oily polymers; (2) reaction of olefines with aromatics 
to form substituted aromatics ; (3) polymerisation of diolefines and olefines 
to form resins ; (4) reaction of diolefines with substituted aromatics to form 
resins. 

When a pure diolefine is treated with aluminium chloride no apparent 
reaction takes place, although upon prolonged standing a slow polymerisa- 
tion does occur. If, however, an olefine is also present a violent reaction 
takes place, and if the aluminium chloride complex is broken down two 
polymers are formed—one soluble and the other insoluble in hydrocarbon 
solvents. The insoluble polymer conforms to the formula (Cy H,»-,)x, 
and is entirely a diolefine polymer. The soluble polymer is a resin and its 
carbon-hydrogen ratio varies with the amount of olefine in the hydrocarbon 
mixture. The more olefine present the softer the polymer, and combustions 
show it to be a mixture of the types of soluble polymers. E. N. H. 


1164. Iwrra-Rep AssorpTion Sprecrra or BENZENE HYDROCARBONS. 
P. Lambert and L. Lecomte. Ann. des Comb. Liquides, 1932, 7, 287-289. 


This communication describes a continuation of these authors’ work 
(ef. Abs. 629, 1932), using infra-red light of from 6-164 upon benzene hydro 
carbons. A new band of great intensity has been discovered with benzene 
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at 14-84, and for all benzenoid hydrocarbons containing an aliphatic side 
chain two intense bands occur at about 13-6 and about 14-4y, the first caused 
by the side chain and the second by the nucleus. 

In addition, bands characteristic of the o. m. or p. position of substitution 
have been found, e.g., m. xylene and mesitylene, both show a previously 
unnoticed band at 14-504. Finally, positional isomers have spectra entirely 
different from those of their isomers with side chains, and isomerism in the 
side chain can also be detected. Ww. E. J.B. 


1165. TeRPENES AS THE MoTHER SUBSTANCE OF PETROLEUM AND ITS 
OrricatLy Active Constirvents. M. Freund. Petr. Zeit., 14.9.32, 
28 (37), 1-8. 

Previous work on this subject is reviewed and special attention given to the 
research of Engler and Hofer, Zelinsky, Marcusson and Rakusin. 

Freund succeeded in obtaining hydrocarbons resembling petroleum from 
terpentine oil after treatment with aluminium chloride. He used as his 
initial material a French terpentine oil, the principal constituent of which 
was |-pinene. He obtained from this, using aluminium chloride polerymerisa- 
tion and decomposition products which were r-rotatory. On the other hand, 
fractional distillation of the liquid polymerisation products gave a series of 
fractions which with increasing boiling point yielded first r-rotatory, then 
l-rotatory and finally r-rotatory compounds. This was also a property of 
Java petroleums. 

The hydrocarbons resembling petroleum, obtained by polymerisation of 
terpentine oil by heating with aluminium chloride, gave, on fraction dis- 
tillation, low-boiling fractions which had I-rotatory, and high-boiling fractions 
which had r-rotatory properties. The same observations have been made of 
products of the same boiling range from natural crude oil from Java, Borneo 
and Argentine. 

The author concludes that terpenes are present in the mother substance 
of petroleum, and from the present research that the r-rotatory isomers are 
stable. W. 8. E. C. 


Analysis and Testing. 


1166. Improvep Metruops or Examintne Mriverat OILS, ESPECIALLY THE 
Hieu-sormine Components oF Non-aromatic CHaracTer. J. C. 
Viugter, H. I. Waterman and H. A. van Westen. J. Inst. Petr. Techn, 
1932, 18, 735-50. 


A novel method of determining the proportions of naphthenes and paraffins 
present in the non-aromatic portion of high boiling mineral oils such as lubri- 
cating oils. It involves the determination of molecular weight, specific 
refraction and aniline point. G. R. N. 


1167. Accurate VISCOMETER FoR VOLATILE AND Hycoroscoric LigquIDs. 
E. N. da C. Andrade and K. C. Spells. J. Sci. Instr., 1932, 9, 316-319. 


A description of a modified Ostwald viscometer, which enables the measure- 
ments to be carried out with the apparatus entirely enclosed, without rubber 
tubing or greased joints. 

The viscometer has two limbs terminating in a multi-way tap which can be 
set so that either a difference of pressure can be applied to the two surfaces 
of the liquid, or the pressure can be equalised. To this tap is also attached 
the arrangement for creating the difference in pressure. This is of separate 
construction, and is attached to the main apparatus by ground glass joints. 
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A cover is provided to the tap and housing to prevent any residual escape 
of vapour; and a trough runs round the bottom of seating for the cover, 
This is filled with liquid under investigation, and serves to give exactly the 
same vapour pressure above and below the tap. 

The difference in pressure necessary to recreate the necessary difference in 
level is obtained by a tube 12 cm. in length, and ground internally to a diameter 
of 85 mm. A soft iron cylinder, 1 cm. long, and turned to fit the tube with 
a clearance of about 0-01 mm., is placed in this tube. This cylinder is moved 
by means of a suitable magnet. By the right manipulation of the various 
cocks, it is thus possible to obtain the necessary pressure differences. 

Using this apparatus, the evaporation of benzene was beyond the limits of 
detection. An example, showing the consistency of the results, is given. 

8. T. M. 


1168. New MetTnop ror THE DETERMINATION OF PARAFFIN IN ASPHALT. 
J. Miller and D. Wandycz. Reprint. Asphalt und Teer Strassen. 
bautechnik, 1932 (36). 


Schwarz’s, Holde's and Marcusson’s processes are discussed and the authors 
maintain that distillation processes are unsatisfactory and the results obtained 
are not concordant. 

A new method is described in which pyridine is utilised as the solvent for 
oils and asphaltic resins, whilst paraffin is only slightly soluble in pyridine at 
low temperatures. Moreover, asphaltenes are not completely soluble in this 
solvent, but these constituents as well as carbenes, carboids, coke and 
mechanical impurities can be separated by means of light petroleum. 

The method consists in first removing asphaltenes, carbenes, etc., by 
treatment with benzine at a temperature of 30-40° C., and paraffin, oils and 
resins remain in solution. After separating the insoluble constitutents and 
the benzine, the remaining oil is dissolved in pyridine. The paraffin is 
isolated by successive cooling at 0° C. and small impurities are removed by 
heating with a decolorising earth in a solution of benzole. In some cases, 
apparently only with asphalts from highly paraffin crude oils, the asphaltenes 
retain a certain quantity of paraffins of very high melting point (-15% of the 
total quantity of paraffin), and these must be extracted with absolute alcohol. 

The results obtained by Miller and Wandycz’s method are higher than 
those obtained by Marcusson. Suida and Kamptner in their work on the 
crystalline state of paraffin in asphalts, avoided destructive processes and 
isolated paraffins yielding 50% higher results than those obtained by 
Marcusson’s process. The authors have also obtained results similar to 
those of Suida in the determination of the molecular weight and refractive 
index of paraffin isolated by the pyridine method. 

The method described is claimed to give smaller losses than distillation 
processes and more concordant values for the actual paraffin content of the 
asphalt. The application of low temperatures of -20°C. is avoided since 
the whole determination can be carried out at 0° C. and also within a period 
of 5—6 hours. W. S. E. C. 


1169. Puase Retations or Mrverat Orts at Very Low TEMPERATURES. 
P. Woog, E. Ganster and F. Coulon. Ann. des Comb. Lig., 1932, 7, 
279-281. 


In connection with the method of Woog (cf. Ann. des Comb. Liq., 
1929, 3, 493) for determining the point at which a mineral oil, originally 
frozen at -85°C. by means of an acetone-solid CO, bath, will remelt, it 
has been found that the exact point depends upon the initial temperature 
of the bath used for warming up (usually either -30° C. or —40° C.) and upon 
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the length of time taken in the initial freezing. Lower melting temperatures 
—sometimes by 10° C.—are obtained if the initial temperature of the warming- 
up bath is -30°C. If the oil is initially frozen at -85° C. with extreme slow- 
ness, the above anomalies disappear and one determines the highest “‘ melting 
point.” Further experiments have indicated that the different “ melting 
points" are caused by variable conditions of the oil. Rapid cooling allows 
no time for crystallisation to take place, and the vitreous state attained is 
unstable, so that, as the temperature is raised, crystals appear and multiply. 
The actual time factor between the commencement of crystallisation and the 
“melting point" hence influences the latter. The vitreous state having 
the lowest “‘ melting point,” the “ melting point” actually found is higher, 
the more advanced the stage of crystallisation that has taken place. 
W.E. J. B. 


1170. CHemican AND Puaysicat Tests on Brrumen Emutsions. Pages 
and Houlnik. Olii Min., 1932, 12, 118-119. 


A survey of various tests is given. The water content is determined as 
usual. To obtain the bitumen content, 10g. are precipitated with 96%, 
aleohol and filtered through a Gooch crucible. The alcohol extracts are 
shaken with benzole to remove certain discoloring material and evaporated 
to dryness—giving the soap. The Gooch is extracted with benzole—and 
any insoluble emulsifier is found in the crucible. The combined benzole 
extracts contain the bitumen. 

The total and free alkalinity (Weber) have been previously described 
(see Abstract No. 722). 

Sedimentation tests are described. In the McKesson test 500ml. are 
allowed to stand for 10 days, after which the top and bottom 50 ml. are 
examined for water content. The difference of bitumen content in the two 
portions should not exceed 6%. 

Various tests are described to indicate the stability of the emulsion. In 
McKesson's washing test, sieved stone is immersed in the emulsion, and after 
draining and drying it is thoroughly washed with distilled water, dried and 
weighed. Myers breaks the emulsion with calcium chloride and filters 
through a sieve—washing with water, drying and weighing. For emulsions 


containing more than 0-75°, soap, 50 ml. of — CaCl, are used to increase 
the sensitivity. 10 

The Breakdown Index in contact with stone is obtained by treating granu- 
lated stone in a porcelain dish with an excess of emulsion under controlled 


conditions, the amount of bitumen deposited on the stone being determined. 
Cc. C. 


1171. Wer anp Dry Burts Mersop ror Finpine Rerative Humipiry 
or Gas. W.W.Frymoyer. Oil and Gas J., 1.9.32, 31 (15) 12. 


Injection of oil and moisture into dry natural gas distributed in pipelines 
to consumers is necessary to prevent leakage of joints and of meter and 
regulator diaphragms. Relative humidity of the gas must therefore be 
accurately measured and controlled. Dew point determination requires 
elaborate precautions for accuracy, and is only suitable for use in the laboratory. 
The wet and dry bulb method probably furnishes the most practical means of 
determination in spite of the many variables involved. In order to determine 
the relative humidity of the gas from the wet and dry bulb temperatures 
the best method is to use the approximate equation of E. Buckingham, viz., 
E = Ew 000053 C B (td -tw). 
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Where E=V.P. of dew pt. in in. Hg., Ew=V.P. corresponding to wet bulb 
temperature, C=Molar constant of gas, B=absolute pressure in in. Hg., 
td=dry bulb temperature in ° F., tw=wet bulb temperature in ° F.; relative 


humidity is expressed where Ed=V.P. corresponding to dry bulb in 


in. Hg. A table is given to enable the molar heat constant of a gas of known 
composition to be calculated, and a nomograph based on the above equation 
provided to enable relative humidities to be read off. Alternatively, modi- 
fying the factor to suit gas under examination, Glaisher’s equation may be 
used. 

The necessity for making all temperature measurements in the same gas 
at the same pressure and temperature is pointed out, and various problems 
arising in saturation control are dealt with in the form of question and answer. 
Arising out of these problems it is shown that lack of success in the use of 
water spray for gas saturation is sometimes due to the fact that the cooling 
effect produced by vaporisation of water so reduces the temperature that 
saturation at the desired temperature is unattainable. The advantages of 
the wet bulb method over the two dry bulb method are enumerated and 
guidance on correct installation given. Analysis of the subject would 
indicate : (a) use of steam to inject moisture ; (6) use of some positive means 
of measuring humidity. R. A. E. 
1172. AwnatyticaL Distmxation. W. J. Podbielniak. E.P. 380,220, 

15.9.32. Appl., 7.8.31. 

An apparatus is described for the fractional analysis of volatile liquids 
and gases or vapours containing condensible liquid fractions. It consists 
of an elongated distillation column of very small diameter to which vapours 
are supplied to the lower portion, and the upper portion is fitted with a cooling 
medium. The column is surrounded by an insulating jacket, consisting of 
an elongated evacuated chamber, having its inner wall spaced from the 
distillation column and having a reflecting surface. The column contains a 
spiral coil or coils adjacent to its walls to allow the liquid to be guided in a 
spiral path by the coil. The space between the insulating jacket and column 
is closed at a point near the lower portion of the column and at a point near 
the upper portion. The space between the cooling chamber and the column 
is filled with a heat-conductive material such as powdered metal. W.8. E.C. 


1173. U.S. Parents on ANALYSIS AND TESTING. 

J. F.M. Taylor. U.S.P. 1,876,364, 6.9.32. Apparatus for the atomatic 
periodic determination of final boiling point. The measuring means is elevated 
so as to have a hydrostatic head over the distillation unit, and is arranged 
to form a liquid seal preventing the back flow of vapours from the dis- 
tillation unit. A siphon tube connects the latter with the measuring means 
and automatically discharges the measured charge into the distillation unit 
at regulated intervals. Temperature is recorded by means of a thermocouple. 

W. H. T. 


Anti-Detonation. 


1174. Kwock Ratinac or NApPpHTHENE AND ARromaTIC HyDROCARBONS. 
F. H. Garner and E. B. Evans. J. Inst. Petr. Techn., 1932, 18, 751-78. 

An article giving the results of knock rating determinations at two temper- 

atures on 14 naphthene hydrocarbons and 16 aromatic hydrocarbons. The 
methods of preparation of most of these hydrocarbons are given. G. R. N. 
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Engines. 


1175. Treatine Water usep in Cootinc Diese, Encines to Prevent 
Corrosion. L. G. E. Bignell. Oil and Gas J., 29.9.32, 31 (19), 65. 
When employing closed cooling systems for Diesel engines, whereby the 
water is recycled and used over and over again, one of two types of corrosion 
may take place : (1) due to “ agressive " CO,, i.c., CO, in sufficient quantity 
to prevent deposition of a protective coating of calcium carbonate on the 
iron; (2) due to dissolved oxygen. Examples are given of treatments 
employed to combat this corrosion. In one case analysis of the well water 
and of the used water suggested the presence of “ aggressive "’ CO, and 
lime was added in sufficient quantity to raise the pH value of the used water 
from 7-0 to 8-5. This definitely increased the life of the cooling tubes. In 
the second case corrosion was due to dissolved oxygen and steps were taken 
to increase the pH value of the water as before by the addition of lime, and 
also to add sufficient sodium chromate to make a 0-05°, solution in order to 
render the iron passive. R. A. E. 


General. 


1176. Merers ror Crupr Om Measurement. J. Logan. Oil Weekly, 
5.9.32, 66 (12) 24, and 12.9.32, 66 (13), 25. 

The metering of oil in connection with pipe lines has been carried out by 
means of Venturi type meters, volume displacement type meters and velocity 
or current type meters, and several types of meters have been used in 
detecting pipe-line thefts, leaks and discrepancies. In refinery activities 


crude oil meters have also proved practicable. 

The various types of meters which are used for measuring liquids may be 
classified under the following general divisions :—(1) differential pressure ; 
(2) volume-displacement ; (3) weight-displacement ; (4) velocity. 

The first class of meter determines the rate of flow of a fluid or a gas by 
embodying a means for causing different pressures within the stream and by 
then measuring the two pressures. The differential pressure is definitely 
related to the velocity of flow. Thus the rate of flow is directly measured. 
This difference of pressure is accomplished by placing a constriction in the 
pipe through which the liquid is flowing. These meters are well suited where 
the flow is relatively constant and steady. 

The volume displacement meter measures the quantity of flow directly. 
The liquid is measured by displacement into compartments of known volume. 
The compartments are alternately filled and emptied. There are three 
important types of volume displacement meters :—(1) Rotating piston ; 
(2) oscillating piston ; (3) reciprocating piston. 

Meters of the third classification, namely, weight displacement meters, also 
measure the quantity of fluid handled. In this case the fluid is measured by 
weight and not by volume. The fluid is handled through alternate filling 
and emptying of compartments measuring definite weight units of the fluid. 

Meters of the fourth classification, the velocity type, consist of a turbine 
wheel or motor having blades set at an angle so that the liquid flowing 
through the meter strikes those blades causing the wheel to revolve. The 
movement of this wheel is transmitted to the register by a train of gears so 
calibrated that the velocity of the wheel is correctly converted into the 
desired unit of registration. L. V. W. C. 
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1177. Prorectinc MAGNESIUM AND ALLOYS THEREOF AGAINST THE AcTioy 
or Potynypric ALcoHOLS OR Mixtures or SAME witH Water. [.G. 
Farbenind. A.-G. E.P. 380,427, 15.9.32. Appl., 28.7.32. 


The addition of small amounts of alkali fluorides to the polyhydric alcohol, 
e.g., glycol, glycerine, used as cooling media for internal combustion engines 
is recommended as a means of preventing corrosion. W.S. E. C, 


1178. Lzessenrmne Corrosive Action. W. E. Lewis. E.P. 377,226, 22.7.32. 
Appl. 22.4.31. 


The patent describes a method of reducing the corrosive action of sea 
water on iron or steel ship's oil tanks. A ferrous salt (copperas) is dissolved 
in the sea water and a current of elctricity (D.C.) is passed through the 
solution by means of suitable electrodes. The solution is thus decomposed 
by simple electrolysis, sodium hydroxide being generated at the negative 
electrode. In contact with the ferrous salt in solution, ferrous hydrate is 
precipitated, which combines with the free oxygen dissolved in the sea water 
with the formation of ferric hydrate. W. &. T. 
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1179. Perrus Zone Sports Encovrace Devetorpment. R. L. Mannen 
and E. 8. Post. Oil Weekly, 24.10.32. 67 (6), 12-17. 


Attention is again focussed on the Pettus zone of north-west Goliad and 
Bee Counties, Texas, by the recent discovery of commercial production at 
Tuleta, four miles south of the main Pettus field. The structure of this 
area is unknown, but will probably turn out to be a much faulted high on 
the regional monocline, resulting in the field being split up into a series of 
small pools, as at Pettus, where there are six producing areas. 

Since the discovery of Pettus field, in 1930, the whole zone has been exten- 
sively wild-catted, resulting in the discovery of 17 new oil and gas areas. 
Production comes mainly from the Pettus sands of the Jackson-Yegua 
series, but the wedging in of the Vickersburg formation of the Oligocene 
to the south-west of the Pettus zone results in the thinning of the Jackson 
series, and so limits the possibilities of the zone being productive in this 
direction. C. E. H. 


1180. Government Wetts Provine Prorrraste Or Reservoir. R. L. 
Mannen and E. 8. Post. Oil Weekly, 12.9.32. 66 (13), 12-17. 


Northern Duval County, Texas, represents a prolific oil area in which 
five pools have been proved, the most interesting being the North Government 
Wells field. Structurally the field consists of a sharp north-east-south- 
west fold flanked on the north-west by a fault with a downthrow of about 


100 ft. Surface rocks in the area belong to the Reynosa formation which 
overlaps a pyroclastic series of Upper Oligocene age known as the Catahoula 
tuff. This in turn overlies the Frio clay of the lower Oligocene. The Eocene 
is represented by the Jackson series, which may be divided into four zones: 
(1) The Fayette, at the top of which is the Cole sand, the upper producing 
level in the field ; (2) the McElroy, in the upper part of which is the Govern- 
ment Wells sand, the lower producing level in the field, and which also contains 
another sand which is productive at Mirando City but untested at Government 
Wells ; (3) the Caddell, an important marker horizon ; and (4) the Cockfield, 
which contains the Pettus sand. Both the Mirando City and the Pettus 
sands will probably prove productive in the Government Wells area. 
C. E. H. 


1181. Gronrocy or Horrper Canyon District. R. R. Crandall. Oil 
Weekly, 17.10.32. 67 (5), 25-27. 

The Hopper Canyon district, Ventura County, California, is an area of 
Tertiary sediments bounded on the north by the deep Pine Canyon Syncline 
and on the south by the San Cayetano Thrust. Midway between these two 
structural features lies the dominant upwarp of the district, known as the 
Buckhorn Anticline. To the north, between this structure and the Pine 
Canyon Syncline, lies another structurally lower anticline known as the 
Fortuna Anticline, from which production in the past has been obtained 
from the Upper Temblor Shale, and more recently from the Lower Temblor 
sandstone of the Miocene. A well is at present being drilled on the Buckhorn 
structure, and possibilities of finding production in the Lower Temblor and 
Vaqueros formations of the Miocene and the Sespe formation of the Oligocene 
appear to be most favourable. Cc. E. H. 

2N 
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1182. Mopet Frecp at Buckeye Rounp Coast's Deerest WELL. Ff. §, 
Post. Oil Weekly, 19.9.32. 67 (1), 14-16. 


The presence of a salt dome at Buckeye was first suggested by the discovery 
of a circular outcrop of sand in the Beaumont clay series, and following 
magnetometer survey the well in question was drilled. The first gas shows 
were found in the basal Miocene, and as a result of this it was decided to dril] 
into the Heterostegina zone of the Middle Oligocene, which is productive in 
the Manvel dome. This zone proved unproductive and drilling proceeded to 
the Marginulina zone of the basal Oligocene, where good oil and gas showings 
were found. Deeper drilling into these sands resulted in the well blowing in 
from 7924 ft. It appears that this well is located near the centre of a deep 
cap type dome. Cc. E. H. 


1183. Grotogcy anp Devetorment or Oxtanoma City Fietp. D. A, 
McGee and W. W. Clawson, Jr. Bull. Amer. Assoc. Petr. Geol., 1932, 
16, 957-1020. 


This is a very full account of the Oklahoma City field with numerous 
illustrative diagrams. The structure was first suspected by surface mapping 
of the top of the Garber sandstone in 1917, but it was not until early in 1929 
that the discovery well was completed. The outcropping formations are 
lower Permian, of which there are about 2500 ft. of sediments in the area. 
These are underlain by some 4000 ft. of Pennsylvanian rocks with a well. 
marked basal uncomformity. Below this, and on the flanks of the structure, 
the wells penetrate the Mississippi lime and the Chattanooga shale, but owing 
to strong overstep towards the crest of the structure the successive members 
of the Devonian, Silurian and Ordovician systems are cut out until on the 
crest of the fold the basal Pennsylvanian rests directly on the Arbuckle 
limestone. 

The structure of the field is a faulted dome, trending north-west to south- 
east, with a downthrow of the north-eastern flank. The main folding is pre- 
Pennsylvanian and the anticline so formed was strongly eroded before the 
deposition of the Pennsylvanian beds, with the result that the basal uncon- 
formity eliminates some 1500 ft. of beds in the transgression to the crest 
of the fold. The main fault was also both pre- and post-Pennsylvanian, 
and along its margin some interesting erosional deposits are included in the 

asal unconformity. 

There are three main producing formations. The Arbuckle limestone is 
mportant only in the crest of the structure. It is proved over 1590 acres, 
and has had 107 producing wells at depths ranging around 6400 ft. The 
Lower Simpson formation gives production over some 5000 acres, mainly 
from the Kinter sandstone. The Wilcox sand only appears on the flanks 
of the structure. It is encountered at depths ranging from 6200 to 6500 ft. 
over a total producing zone of some 5000 acres. 

A small amount of gas and oil is produced from sands within the Penn- 
sylvanian at depths ranging from 4020 to 6120 ft., but the production is 
relatively unimportant. 

Water encroachment has occurred in all the oil horizons, but is particularly 
severe in the Arbuckle limestone, and to a lesser amount in the Kinter sand- 
stone. Practically all the Arbuckle limestone wells have water troubles, and 
approximately 70% of them have been shut down on that account. 

The geological evidence strongly supports the conclusion that the source 
of the oil is in the Ordovician sediments. The evidence with regard to the 
oil in the Pennsylvanian oil and gas is not so clear, but the authors incline 
to the belief that it is indigenous. Vv. Cc. I, 
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1184. Searcu vor Ow iw Queenstanp. L. C. Ball. Petr. Times, 1932, 
28, 414. 

The expenditure of some £800,000 on drilling and exploration has yielded 
little beyond gas and a few thousand gallons of light oil. The best show was 
of petroliferous gas associated with brine at the bottom of the Mesozoics, 
3700 ft. deep in the Hospital Hil! bores at Roma (300 miles inland from 
Brisbane). East of Blythdale a little medium grade oil was found, but it was 
impossible to shut off the associated salt waters. Again, north of Roma 
medium grade oil was found towards the base of the Mesozoic. It appears 
that at Roma the small accumulations are confined to the coarse-grained 
clastices mantling the pre-Mesozoic land surface. The oil-bearing wax met in 
Arkose on the old granite land surface at Longreach is unaccompanied by 
gas, and the flow could not be stimulated. 

The petroliferous sediments are believed to be basal Mesozoic and to be 
terrigenous, like the whole of the Triassic and Jurassic of the state, and the 
few thousand feet of which are overlain by a few hundred feet of marine and 
freshwater Cretaceous, capped in places by relatively thin Cretaceo-Tertiary 
lake beds. No oil has been found in the beds above the basal petroliferous 
zone. At Longreach the basement rocks are granite, and at Roma granite and 
tilted slates regionally metamorphosed and presumably early Paleozoic. 
The Roma oil may have migrated from Permo-Carboniferous sediments, 
though drilling a major structure in the Springsure area gave no evidence of 
these beds being petroliferous. A major structure in Triassics near Brisbane 
has suffered igneous intrusion. 

Thus, though there is evidence of medium gravity oil, gas and wax, suitable 
structures have not yet been met, and the larger structures tested in the 
Brisbane valley and Springsure area have not been encouraging. G. D. H. 


1185. ToGuSKEN-USHAK AND DJLAN-KABAK AREAS OF THE URALIAN OIL 
Recron. 8. V.Shumilin. Trans. Petr. Geol. Res. Inst., Leningrad, 1931. 
Series A, Paper 5. 

These areas are situated near the Kainar River, in the centre of the Uralian 
oil region. Generally speaking, the area is composed of Upper Cretaceous 
rocks, but in three places intense disturbances bring up Lower Cretaceous and 
Jurassic rocks to the surface. 

The Togusken-ushak region comprises two distinct uplifts. In the southern 
or Sikir area a strong north-south fault brings up gently folded Lower 
Cretaceous and Jurassic rocks on its eastern flank. In the northern or 
Ushak area the older rocks are again thrown up on the south-west flank of a 
north-west—south-east fault system. The third uplift at Djlan-kabak 
consists of a gentle east-west anticline bringing up the older rocks, with a 
trough of Upper Cretaceous rocks let down along the axis. It appears that 
these uplifts are the result of intense local vertical pressure. 

Oil indications in the form of bitumen are common and appear to mark 
seepages along fault planes. C. E. H. 
1186. Patocene Deposits or DaGHesTanN. N. Uspenskaia. Trans. Petr. 

Geol. Res. Inst., Leningrad, 1932. Series A, Paper 9. 

A study of the Maikop series between the R. Sulak and the R. Rubass-tchai, 
in Daghestan, shows that towards the south-east the lower part of this for- 
mation undergoes a change in facies, and the whole series becomes much 
thinner. In Northern Daghestan the sandy facies of the Lower Maikop is 
exposed on the axes of the denuded anticlines, and oil pools connected with 
faulting are found in the Miocene rocks on the flanks of these folds. In 
Southern Daghestan the Maikop series is less arenaceous, but contains 
commercial production at Berekey. C. E. H. 

8N2 
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1187. Doaieryski-VARENIKOVSKI Region. A. N. Federov. Trans. Petr. 
Geol. Res. Inst., Leningrad, 1931. Series A, Paper 4. 


This area is situated in the western part of the Kuban R. basin, the out- 
cropping formations ranging from the Maikop beds of the Oligocene up to the 
Quaternary. The area is characterised by a long east-west fold, which 
towards the west is sharply overturned northwards. To the east the fold 
terminates in a dome, step faulted on the southern flank. Oil and gas 
seepages are found on the dome to the east and a large mud volcano appears 
on the overfold to the west, but the general absence of suitable reservoir rocks 
makes production from the Upper Tertiaries unlikely, though deeper pro- 
duction from the Eocene is possible. C, E. H. 


1188. Genesis or Om By Hien Raprat AxiAt Pressure. K. Uwatoko. 
Bull. Amer. Assoc. Petr. Geol., 1932, 16, 1029-1037. 


This paper records the results of high pressure in a confined space on various 
oil shales and allied substances. The author attempts to eliminate fracture 
and flowage by compressing his test pieces in a carefully fitted steel cylinder. 
It is claimed that oil was generated in every case and that more oil was 
generated when the test specimens were so orientated that the direction of the 
thrust was at right angles to the bedding. 

The density and external colour of the test pieces was altered by pressure 
and oil was expressed from the test samples during the test. The proof of 
the generation of oil is claimed largely on the results of extraction with 
benzole before and after the test. A record is given of the results on Colorado, 
California and Fushun oil shale and on a selected coal from Fushun. V. C. I. 


Geophysics. 


1189. Errect or Gropnysics ON THE DEVELOPMENT HazarpD In GuLF 
Coast Om Fretps. E. E. Rosaire and M. E. Stiles. Econ. Geol., 1932, 
27, 523-532. 5 

An attempt is made to set up indices of hazard for the development of Gulf 
Coast oil fields in terms of the number of wells required to establish com- 
mercial production and the ultimate production obtained in the various 
domes, which are classed according to depth of caprock or salt. 

Indices of hazard are first calculated for the non-geophysically discovered 
domes with more than nine development years, and later for the geophysically 
discovered domes which have an average of only four development years. It 
is found that the indices for the former group are much greater than the 
corresponding indices for the latter group, and in each case the very deep 
domes have the lowest index of hazard. 

Finally, it is shown that the index of hazard for development of geophysically 
discovered domes is less than ever it was in the past, due to the greater 
knowledge as to the location of the salt mass obtainable by these modern 
methods. In the case of the few deep domes remaining to be discovered 
geophysically, the indices of hazard will be no greater than in other oil-bearing 
districts now in greater favour. C. E. H. 


1190. Economic ReLation or GropHysics TO GEOLOGY ON THE GULF 
Coast. I. B. Eby. Econ. Geol., 1932, 27, 231. 
During the last eight years sixty domes were found on the Gulf Coast by 


geophysical methods. The aggregate cost of geophysical prospecting was 
thirty million dollars. Twenty-six millions on seismograph work, three 
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millions on torsion balance and one million on all other methods and experi- 
ments. On the sixty structures some 300 wells have been drilled at an 
aggregate cost of fifteen million dollars. Leasing, damage claims and 
exploration permits incident to this exploration, have cost five million dollars. 

In 1931, 20% of the Gulf Coast production was from structures located 
geophysically. Fifty million barrels per dome may be considered a conser- 
vative estimate for a producing dome. Should only fifty of the geophysical 
domes produce, an average of two and one-half billion barrels is indicated. 

When the total annual geophysical] costs are summed up and compared with 
the total annual valuation of the minerals, oil, sulphur produced, it is seen 
that geophysical costs average less than 5°, of the value of the minerals 
produced each year. 0. W. 
1191. Terrarmy anp TopocrapHicaL Errecrs is GRAVIMETRIC SURVEYS. 

W. G. G. Cooper.. Mining Mag., 1932, 46, 282. 

The method was suggested to the author by Prof. Rankine. In the similar 
formule of Schweydar the integration of the terrain effect is performed in 
concentric rings, but in the following method the integration is first performed 
radially and then summed in azimuth. 

The gradient of an elementary mass of the height of z, at a distance of @ 
from the centre of the instrument and in the azimuth of a, is :— 


Ra-= Biel ¢ A 
eect «dg 
3.0.[Fx.(3/e)| 


Fx.(z/@)=(A+2*/09)*/ 
Where » is the gravitational constant, and ¢ is the density. 

For the easy calculation of the integrand a special slide rule is constructed, 
consisting of five scales. Fx(z/g) is plotted on scale E opposite the corre- 
sponding value of z/9 on scale C. All A, B, and C being ordinary logarithmic 
scales. The value Of z/o is easily obtained on the scale C, the same cursor 
position then giving the reading Fg(z/g) on scale E. The value of the inte- 
gra is plotted as ordinate against @ as abscissa. This is repeated along the 
section at all points where levels are taken. To obtain the integral with 
respect to g, we have to measure the area of the curve, by means of a 
planimeter. 

The value of Ra is then the gradient along a section, due to a narrow 
sector 6g. The total gradient will be the vector sum of the sector gradients. 
This resultant gradient could be obtained by plotting eight sections. But as 
gradients making angles of 2 with each other may be subtracted algebraically, 
the final vector diagram has only four vectors. 

The curvature can be calculated on a similar way as described above for 
the gradient, the scale D of the slide rule is used for the curvature. 

The advantage claimed for the method described is :-— 

(a) The height of the instrument does not enter into the calculation. 

(6) The method is flexible, it is not necessary to maintain symmetry in 
lines of levels. 

(c) (z/e) and so Fy are all ratios, independent of the units of measure- 
ments. The slide rule scales, therefore, are suitable for use with 
either English or Continental units. oO. W. 

1192. On vrHe REPRESENTATION AND CALCULATION OF THE RESULTS OF 

Gravity Surveys wirn Torsion Batance. A. O. Rankine. Proc. 

Phys. Soc., 1932, 44, 465. 

In calculating the gravity anomalies measured by the Eétvés torsion 
balance, it has been the practice to proceed first to the coefficients of the funda- 
mental equations and thereafter derive certain related quantities, which are 
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represented on the survey maps to show the gravitational anomalies. The 
new method is a modification of the fundamental equations so that these may 
contain explicitly from the outset the actual quantities which have ultimately 
to be calculated and used on the maps. By this way the significance of the 
terms in the equation in relation to the measuring functions of the instrument 
becomes obvious. 0. W. 


1193. Some OBSERVATIONS wiTH A Gravity GrRADIOMETER. A. 0. 
Rankine. Proc. Phys. Soc., 1932, 44, 244, 474. 

The unsatisfactory behaviour of a gradiometer is explained to have been 
due to persistent electrification of the mica ring incorporated in the instrument 
for damping, and it was not the result of imperfection of the torsion wire as 
suggested in the report of the Imperial Geophysical Experimenta! Survey. 

The disturbing effect was removed by ionizing the air inside the instrument. 
As an effective ionizer one-third milligram of meso-thorium was introduced 
into the apparatus and about one hour afterwards the complete elimination 
of the disturbing effects was achieved. The latter must be attributed to an 
electric charge on the mica unable to escape owing to the high insulating 
properties of the material. 0. W. 


Field Technology. 


1194. New Tyre Equipment Uses Compressep Arr or Gas To Supriy 
ENERGY ror Pumpinc Wetis. L. G. E. Bignell. Oil and Gas J., 
13.10.32, $1 (21), 10-42. 

A pneumatic pumping cylinder, operated by compressed air or gas, is 
suspended in the derrick directly over the well head, and imparts to the 
polished rod a direct upward pull which in turn is transmitted to the working 
barrel at the bottom of the well. The number of strokes per minute and the 
length can be controlled, and a different respective rate of upward and down- 
ward movement of the rods can be secured if desired. 

The cylinder is single acting and is equipped with automatic air-actuated 
poppet valves. On the upward stroke air is admitted to the underside of 
the piston at a pressure sufficient to lift the weight of the sucker rods and 
fluid and operate the pump at the desired speed. On the downstroke the 
piston operates against a back pressure, sufficient to counter-balance the weight 
of the rods and control their downward motion. 

This back pressure is exhausted from the pump to the compressor suction. 

After the air has been used in the pumping cylinder for lifting the piston 
and operating the working barrel in the well, it is discharged into return 
lines and conducted back to the suction-side of the air compressor. 

The pneumatic pumping cylinder consists of three major moving parts, a 
main piston and two small pistons for operating the poppet valves. 

The pumping cylinder is provided with safety features to take care of any 
contingencies which may arise. In the event of a breakage of a sucker rod 
a long cushion chamber at the end of the cylinder prevents damage to the 
equipment. Special automatic shut-off valves are placed in the air supply 
and return lines to each pumping cylinder. These valves permit any normal 
flow of air to the pump, but in case of trouble the automatic valve will shut 
off the supply of air. L. V. W. C. 
1195. U.S. Parents on Dritiinc Apparatus. 

R. P. Simmons. U.S.P. 1,875,357, 6.9.32. The apparatus consists of a 
chamber located above the intake through which the natural gas may expand 
during the initial flow stage, and a reduction head for concentrating the gas 
pressure upon a reduced mass of oil when the natural gas pressure declines, 
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H. B. Braly. U.S.P. 1,875,413, 6.9.32. A device for removing paraffin 
from the well casing. 
Cc. E. Burt. U.S.P. 1,875,414, 6.9.32. Washing and cementing device for 


well casings. 
G. Fox. U.S.P. 1,875,583, 6.9.32. Method of and apparatus for shooting 


wells. 
F. J. Young. U.S.P. 1,875,793, 6.9.32. Control head. 
R. Winterburn. U.S.P. 1,876,379, 6.9.32. Core catching device. 


M. A. Capeluischnicoff. U.S.P. 1,877,225, 13.9.32. A well drilling tool 
driven by motor at the bottom of the hole with disc cutters also driven. 

A. C. MeHugh. U.S.P. 1,877,249, 13.9.32. Recording drift indicator. 

S. W. Goeser. U.S.P. 1,877,395, 13.9.32. An anti-friction device to 
absorb friction during drilling. 

I. Roman. U.S.P. 1,877,593, 13.9.32. Method and apparatus for surveying 
boreholes. 

Vv. J. Kubin. U.S.P. 1,877,901, 20.9.32. Reamer. 

C. 8. Crickmer. U.S.P. 1,878,114, 20.9.32. Drill bit. 

H. C. Johanson. U.S.P. 1,878,241, 20.9.32. Core drill. 

J. P. Whann. U.S.P. 1,878,432, 20.9.32. Oil well screen. 

R. W. Schlumpf. U.S.P. 1,879,127, 27.9.32. Combination rolling and 
scraping cutter bit. One arm of bit is a flattened blade, the other a frustro- 
conical rolling cutter. 

G. G. Harrington. U.S.P. 1,879,222, 27.9.32. Drilling bit. 

E. H. Heddy. U.S.P. 1,879,226, 27.9.32. Magazine type of drilling ‘ool. 


Means provided to force second set of cutters laterally outwards. 
L. V. W. C. 


Crude Oil. 


1196. Lost Sotprer Crupe Om. E. F. Nelson and G. Egioff. Oil and Gas 
J., 20.10.32, 31 (22), 42. 

There are five oil-bearing basins located in the state of Wyoming, each 
being a separate formation. The Lost Soldier Field is situated in the Green 
River basin in CarbonCounty. Analyses of crude oils produced in eight of 
the principle fields of Wyoming are quoted. Oil was first produced in the 
Lost Soldier Field in 1916. The principal features of the crude sample used 
in the tests described are :—A.P.I. grav. 29-4°., visc. Furol at 77° F.-34 secs., 
sulphur content 0-18%, cold test 60° F. 1.B.P, 203° F., 12% over at 437° F., 
32°, over at 572° F. On atmospheric distillation the crude will yield 7-5% 
of naphtha distilling 10% over at 232° F. E.P. 398° F., and having an octane 
rating of 71. The crude was subjected to cracking under a pressure 
250 lb./sq. in. at a temperature of 950° F., using the flash method of continuous 
operation. The results of two separate runs are recorded, and the average 
yields of products obtained were -—Gasoline 60-1%, flashed residuum 34-2%, 
gas and loss 5-7%, gas produced, 398 cu. ft. per barrel of crude treated. The 
properties of the average gasoline were :—A.P.I. grav. 57°, sulphur content 
0-03%, 20% over at 191° F., 50% over at 268° F., E.P. 392° F. Octane 
Number 79. The properties of average flashed residuum were :—A.P.I. 
grav. 11-8°, vise. Furol at 122° F,-31 secs., cold test 10/15° F., B.S. and W. 
content 0-7%, R. A, E. 
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1197. Pree Live Evaporation Losses. F. B. Applegate. Oil and Gaz J., 


29.9.32, 31 (19), 124. 

In 1921, according to the Bureau of Mines Technica] Paper 319, crude oj] 
pipe line evaporation losses averaged about 2-7% for the year. With the 
general use of vapour-tight tanks in the producing fields, pipeline companies 
are now handling a more volatile product, but, by improving methods of 
operation and equipment, pipe line evaporation losses have been reduced to 
below 2%. Losses in the gathering systems are naturally greater than in the 
main line systems, and the importance of closing the valve on the lease tank 
connection as soon as the tank is empty, so as to prevent ingress of air into 
the system, is pointed out. A closer control is now maintained to ensure this 
being carried out. Other improvements effected are the use of smaller 
working tanks to reduce exposed liquid surface, the use of overhead vapour 
lines connecting the vapour spaces of working tanks, the use of vacuum and 
pressure relief valves, and the employment of light coloured paints for tanks. 
Indications of the savings effected by each improvement individually are 
given. The most difficult problem is to reduce losses due to filling tanks, 
and the two methods usually employed are: (1) tanks at all stations except 
terminals are used as surge tanks only, thus reducing points of measurement ; 
(2) The use of tanks fitted with a floating roof. Systems equipped with 
centrifugal pumps and designed to eliminate the necessity for working tanks 
at intermediate stations are not considered in this article. R. A. E. 
1198. U.S. Patents on Crupe Om. 

H. H. Moreton. U.S.P. 1,881,218, 4.10.32. Dehydration of oil by perco- 
lation through a bed of heated granular material. 

J. O. Peirce and L. D. Myers. U.S.P. 1,882,444, 11.10.32. A reagent for 
breaking petroleum emulsions. It comprises sludge layer petroleum sulphonic 


bodies, oil soluble petroleum sulphonic bodies and high boiling tar acids 


W. H. T. 
See also Abstracts Nos. 1215, 1227. 


Motor Fuels. 


1199. “Isux” DesutpHuriserR ror Motor Benzore. F. Rosendahl. 
Petr. Zeit., 1932, 28 (41). Motorenbetrieb. § (10), 5-6. 

The apparatus consists of a rectification still, benzole vapours entering 
through a tube which is half filled with soda lye of density 1-1. A vapour 
coil placed directly above the lye maintains the lye at a temperature of 
80-—100°, so that a controlled amount of benzole is condensed. The purified 
benzole vapours ascend with the lye which has been carried over in the 
distillation and is separated and returned with the reflux. The benzole vapours 
then pass through an exit tube into a cooler, where they condense and finally 
pass to storage reservoirs. The lye is removed periodically, but it is generally 
arranged so that the still is emptied twice before the lye is renewed. A 
sprinkling device is placed next to the vapour coil in order to treat the vapours 
direct, and to enable an expulsion of the heavy benzole hydrocarbons to be 
effected towards the end of the distillation. W. S. E. C. 
1200. Lasoratory EXPERIMENTS ON GUM-BEARING GASOLINES. A 

Marley and W. A. Gruse. Ind. Eng. Chem., 1932, 24, 1298. 

The paper gives an account of experiments carried out to determine the 
effect of the gum present in motor spirit on the extent of gum deposition in 
the intake manifolds and combustion chambers of three single-cylinder 
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engines. The fuels used were mixtures of refined gasoline, fresh vapour 
phase gasoline and stale unrefined P.D. The engines were operated under 
standard conditions, the vapour intake temperature and mixture strength 
only being varied. A study of these variables has shown that gum deposits 
are greater from a rich mixture than from a lean one, and that a high intake 
temperature is responsible for an increased gum deposit in the intake manifold. 

With increase in temperature, this effect is more marked as the present gum 
content of the fuel increases. The combustion chamber deposits increase 
with temperature up to a certain degree, and then fall off with further rise in 
temperature. In general, for a fuel of any given gum content, raising the 
intake temperature causes a greater deposit in the intake system and less in 
the combustion chamber. It is suggested that by lowering intake manifold 
temperatures, volatile gasolines of moderate gum content — ~“ 
be used without serious trouble from gum deposits. 


1201. Fium Fvets To-pay anp To-morrow. A. E. Dunstan. J.S.C.I., 
1932, 51, 822-831, 846-855. 


This paper is a comprehensive review of fuels derived from petroleum 
and coal. E. J. B. 


1202. Heavy Om Fue. ror Iyrernat-compusTion Enoives. Soc. pour 
L’Exploitation De Brevets D’Inventions. 8.E.B.1. E.P. 379,725, 
29.8.32. App., 27.5.31. 

The invention consists of a process for rendering heavy oils available as 
motor fuels. The heavy oil is refined and mixed with a solution of an activator 
in alcohol and benzole. The activator is obtained from the residues of the 
refining process by treating with a nitrating agent, and partly reducing the 
nitro-compounds formed with nascent hydrogen in order to obtain a mixture 


of nitro-compounds and diazo-, azo- or hydrazo-compounds. J. M. F. 


1203. Treatment or Crupe Benzorz. Concordia Bergbau A.-G., R. 
Schneider and L. Nettlenbusch. E.P. 380,495, 12.9.32. Appl., 12.6.31. 
Crude benzole is treated with 80-93% sulphuric acid at temperatures below 
40°C. The resultant resins are separated from both the benzole and the used 
acid, and are subjected to cracking for the production of motor fuel, oil and 
H. T. 


resin. 


1204. Fur. vor LC. Encuves. N. H. Guilander. E.P. 382,111, 20.10.32. 
AppL, 4.12.31. Conv. (Sweden), 14.2.31. 

The fuel is a mixture of normal motor spirit with 0°25% of upper cylinder 
lubricant. The latter is compounded from lubricating oil (30 parts), hydro- 
genated naphthalene (30-40 parts, tetra-hydro-naphthalene) and se 
phenol (30 parts). W. H. T. 


1205. U.S. Patents on Moror Spiair. 

C. T. Harding. U.S.P. 1,881,534, 11.10.32. Oil is separated into distillate 
and residue normally requiring acid treatment. The residue is hydrogenated 
and blended with the distillate. 

J.H. Osmer. U.S.P. 1,881,901, 11.10.32. Treatment of oil with aluminium 
chloride for the simultaneous production of motor spirit and lubricating oil. 

R. Cross. U.8.P. 1,882,000, 11.10.32. Continuous countercurrent treat- 
ment of cracked spirit in the vapour phase with a moving stream of a treating 
agent composed of a basic iron compound and an adsorbent clay intimately 
mixed with a copper compound. 
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H. N. Holmes. U.S.P. 1,882,146, 11.10.32. A two-stage desulphurising 
treatment for motor spirit. The first utilises the adsorbent effect of an iron. 
silica gel for the more readily removable sulphur compounds, while, for the 
less readily removable ones, the second stage relies on the use of a gel con. 
taining a metallic sulphide. 

A. Mittasch. U.S.P. 1,884,093, 25.10.32. Production of motor spirit by 
the pyrolysis of olefine gases at 200°-900° C. in contact with a catalyst. — 


R. C. Osterstrom. U.S.P. 1,884,163, 25.10.32. Vapour phase cracked 
spirit is heated under pressure for the polymerisation of undesirable gum- 
forming and colour-imparting bodies. The vapour phase cracked gas is 
pyrolysed for the formation of motor spirit. The products are treated with 
solid absorbent and refractionated. 1 


R. P. Russell. U.S.P. 1,884,269, 25.10.32. Low-boiling distillates are 
hydrogenated (at 20 atm. and 850°-1000° F.) for a sufficient time (less than 
10 mins.) to convert at least 5% by weight of the original oil to permanent gas. 


C. R. Wagner. U.S.P. 1,884,418, 25.10.32. Heat treatment of cracked 
spirit for the removal of gum-forming and colour-imparting bodies. 


P. Zurcher. U.S.P. 1,884,495, 25.10.32. Vapour phase treatment of 
motor spirit by passage over activated carbon (at 400°—600°) at high velocity. 
J. D. Seguy. U.S.P. 1,884,887, 25.10.32. Fractionation of cracked 
gasoline. W. H. T. 
See also Abstracts Nos. 1254, 1255. 


Kerosine. 


1206. Burners ror Or Stoves. A. E. Thorpe. E.P. 378,086, 8.8.32. 
Appl, 8.5.31. 


A description is given of a central-draught oil burner having a flame 
spreader. The latter embodies a socket-like annular member provided with 
a flange resting on the wick so that the spreader is movable vertically with 
the wick. The interior of the spreader is provided with a depending conical 
baffle arranged coaxially with the spreader, the apex of the baffle being 
adjacent to the cylindrical lower open end of the spreader. The function of 
the cone is to change the direction of air flow, and to increase the rate of 
flow progressively from the open lower end to the exterior of the spreader in a 
uniformally dispersed manner. W. H. T. 


1207. Om Stoves. Perfection Stove Co. E.P. 380,050, 1.9.32. Appl. 
1.6.31. Conv. (U.S.A.), 31.5.30. 


The invention relates to an improved type of burner for domestic kerosine 
heating lamps. W. H. T. 


1208. Burners or Orn Lamps. E. A. Hailwood. E.P. 381,938, 10.10.32. 
Appl, 9.6.31. 


A wick burner for an oil lamp is described having cut-away sides and with 
the top of the front plate cut away to a greater extent than the back so as 
to expose a greater portion of wick at the front. The upper edges of the 
wick tube are rounded off. The wick is trimmed against the back plate, thus 
leaving a relatively large portion of wick exposed from which the flame will 
issue. W. H. T, 
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Lubricants and Waxes. 


1209. OzokertTre AND Pararrin. L. Ivanovszky. Zrddédl und Teer, 1932, 
8, 477-478. 


The author gives his views on the structure of paraffin and ozokerite. He 
considers the methods which have been proposed for differentiating between 
these two varieties of wax depending on their solubilities or refractivities are 
too laborious and costly to have anything but a scientific value. The 
properties of the n-paraffins in paraffin wax and the iso-paraffins in ozokerite 
are in general much too similar to afford hope of differentiating them by 
purely chemical behaviour. 

The physical-chemical differences show up better in the case of high con- 
centration solid solutions or pastes, the changes occurring when these are 
subjected to free evaporation leading to conclusions regarding both solubility 
and structure. 

If, say, 5 grs. of paraffin or ozokerite be dissolved by warming in 100 grs. 
of lacquer benzine and then allowed to cool, the paraffin solution remains 
clear, while the ozokerite separates almost entirely. Thus, at 15°C, a 
paraffin paste contains a solution of about 5% concentration, while an ozokerite 
paste contains only about a 0-3% solution. 

On cooling, the paraffin crystals separate almost free from solvents and form 
a crystal skeleton, the interspaces being filled with a 5% solution. By 
pressing, much of the solution can be separated. Ozokerite solutions separate 
to an almost structureless mass, nearly pure benzine being dispersed in very 
fine particles. The benzine in this case cannot be removed by pressing. The 
ozokerite paste may be considered as a pseudo-gel, but, in spite of its much 
higher content of solid, it has much less rigidity and elasticity than a true gel. 

If the solvent cannot be separated by pressure, the wax is said to have a 
high “ oil-binding power.’ This must not, however, be confused with high 
power of taking up oil. Paraffin has thus a higher power of taking up oil, 
but less binding power than ozokerite. Although the paraffin pastes are 
harder, their melting points are often 30°C. lower than those of ozokerite 
pastes. 

These facts may be explained by considering the changes occurring on 
submitting the pastes to free evaporation. The ozokerite pastes shrink on 
surface evaporation occurring, and the pressure set up by shrinkage forces 
more liquid to the surface, where it quickly evaporates. Paraffin pastes 
cannot shrink on account of their hard structure, and the solution (which is 
more concentrated and hence evaporates less quickly than that of ozokerite) 
can only get to the surface by capillarity. 

The author defines the resistance to evaporation, or the ‘ retention” ag 


l 
R iz where R, is the retention number and is the number of grams of 


material which are required to retain 100 grs. of benzine when exposed to 
free evaporation under specified conditions. 

The R, values for pure refined paraffin and ozokerite are often not far 
apart, but examination of mixtures leads to the following conclusions :— 
(1) All ozokerite-paraffin mixtures give smaller R, values than the com- 
ponents ; (2) All paraffin additions lower the R, value of ozokerite and can 
be determined by this means; (3) For mixtures of a specified paraffin and 
ozokerite, there is a minimum R, value ; (4) The purer and better the ozokerite, 
the smaller addition of paraffin is required to produce the mininum R, value. 
Pure refined ozokerite acquires a minimum value of R, when about 3% 





466 a ABSTRACTS. 


paraffin is added; (5) On adding a given paraffin, the minimum R, valu 
appears to be the same for ozokerites from any source; (6) The R, value 
increases with melting point of both the ozokerite and the paraffin. The 
relations also hold for true waxes. Beeswax is an exception, however, as the 
R, value is very near that of carnuba wax, although the latter has a much 
higher melting point ; (7) The R, values for mixtures of paraffin (or montan) 
waxes depend on those of the components. 

Paraffin crystallises from alcoholic solution, giving a mass of needle or 
plate-like crystals, depending on the conditions, while ozokerite gives a mass 
of micro-crystalline structure. The paraffin thus obtained is transparent, 
while the ozokerite is opaque. ‘The pastes, on the other hand, are opaque in 
the case of paraffin and transparent with ozokerite. In the case of paraffin. 
paste the wax skeleton acts as a white pigment. E. B. E. 


1210. Vacuum Distitzation. Standard Oil Dev. Co. E.P. 381,427, 
6.10.32. Appl., 15.1.32. 
The invention relates to vacuum distillation at high vapour velocities for 
the manufacture of lubricating oils. A stream of oil is partially vaporised and 
expanded into an enlarged zone, the vapours evolved being passed through 


8 11 
a fractionating zone at a linear velocity between about P and P ft./sec. p is 


the absolute pressure in inches of Hg. maintained in the fractionating zone, 
and is equal to or less than | in. of Hg. W. H. T. 


1211. U.S. Patents on Lupricatine Om anp Wax. 


H. H. Cannon. U-.S.P. 1,881,044, 4.10.32. Acid-treated oil is neutralised 
by admixture with dry powered sodium carbonate and diatomaceous earth. 


L. D. Jones. U.S.P. 1,881,643, 11.10.32. Crystalline wax may be removed 
from oil-wax mixtures by means of centrifuging, provided that a sufficient 
proportion of amorphous wax be added to the oil-wax mixture. 


M. M. Cunradi and B. Ottens. U.S.P. 1,881,861, 11.10.32. Highly con. 
centrated paraffin wax is obtained from crude wax by treating the latter with 
water to which an emulsifying agent has been added. 


M. A. Dietrich. U.S.P. 1,882,002, 11.10.32. Coagulation of impurities in 
used lubrication oils is brought about by the addition of not less than 0-1%, 
of triethanolamine. 


F. A. Howard. U.S.P. 1,882,606, 11.10.32. Distillation of oil using a 
heat-carrier gas, obtained as the vapour of a distilling medium having a 
condensation temperature of 500-1000° F. at a pressure. not exceeding 
200 Ib./sq. in. 


J.B. Hill. U.S.P. 1,883,374, 18.10.32. Separation of oil into paraffin and 
naphthenic fractions by extraction with furfuryl alcohol. 


H. T. Darlington. U.S.P. 1,884,587, 25.10.32. Stabilisation of lubricating 
oil against oxidation, by treatment with colloidal adsorbent (bentonite) at 
500°-850° F. under pressure and in contact with air or oxygen. » Ah ® Y 


See also Abstracts Nos, 1228, 1256-1258. 
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Fuel Oil. 


1212. Heavy Oms anp Tuerr Use in LC. Encines. Anon. Sulzer 
Technical Review, 1932, No. 3, 1-4. 

The article points out certain difficulties which engine designers have to 
face owing to the defects in physical properties of certain classes of heavy 
oils. As regards viscosity, with airless injection engines this must be low, 
since increasing the injection pressure does not give the requisite degree of 
sub-division with a very viscous oil. Data obtained from micro-photographs 
of fuel drops, taken at different points in the fuel cone, are presented. 

In general, variations in the compressibility of fuels used to-day are small. 
More serious difficulties arise from oils with a high asphalt content. With 
airless injection, each opening in the injection nozzle is soon surrounded by 
a deposit of coke in the form of a hollow cone which is similar in shape to 
that of the fuel jet. (Photograph.) This incandescent funnel slows down the 
speed of the outer layers of the jet, and gives eventually poor combustion 
and a bad exhaust. Air injection, by clearing the nozzles, does not lead to 
these difficulties. 

Another great drawback to poor-grade oils lies in the abrasive character 
of the fuel. Statistics drawn up of engines in service over long periods of 
time indicate that wear of piston rings and liner is influenced chiefly by the 
character of the fuel. Interesting data are presented which demonstrate 
this point—e.g., two auxiliary marine engines (two-cycle) of 310 mm. bore, 
working on the same ship in identical conditions except that one used boiler 
fuel oil and the other gas oil, showed, after 1000 hours’ service, less than 
1/5th cylinder liner wear with gas oil than with boiler fuel. Foreign matter 
should be removed by centrifuging, and it is suggested that petroleum refiners 
should move in this direction. W. E. J. B. 


1213. Diesex Ons. Edeleanu G.m.b.H. E.P. 381,941, 10.10.32. Appl, 
9.6.31. Conv. (Germany), 17.6.30. 

Diesel oils which ignite badly may be improved in this respect by the 
addition of not more than 30% of the constituents of a Diesel oil which are 
insoluble in liquid sulphur dioxide. The oil may also be subjected to an 
incomplete extraction with liquid sulphur dioxide sufficient to extract not 
more than 75% of the total extractable material. W. H. T. 


Asphalt and Fluxes. 


1214. Srrverure or Prron. G. Hugel and C. Frangopol. Ann. des 
Comb. Lig., 1932, 7, 225-238, 417-467. 


Previous work on this problem has not been very successful, so a new 
method has been adopted which consists in hydrogenating the pitch under 
considerable pressure at 300° C. in the presence of alkaline hydrides as cata- 
lyste, the latter also having a deoxidising and desulphurising action. A 
pitch obtained by dry distillation of coal from the Saare was thus treated 
under a pressure of 130 kg. and at 350-400° C. with sodium hydride, the 
crude product being refined and fractionated in vacuo with introduction of 
steam. Tables and graphs give the properties of these fractions—e.g., 
sp. gr. viscosity, polarisation and dispersion. Crystalline substances were 
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easily obtained by dehydrogenation of the oils, and the various methods and 
apparatus are described. The properties and mol. wts. of the products 
so obtained are given. 

The oils examined consisted of the hydrogenation products of compara. 
tively few aromatic polycyclic hydrocarbons such as anthracene, dimethy). 
anthracene, pyrene, etc., etc. In addition to these hydrocarbons, relatively 
small amounts of liquid aromatic polycyclic hydrocarbons were also found, 
The constitution of these oils is therefore simpler than that of mineral! oils, 
The different structural constitution of the hydrocarbons enables these oils 
to be classified separately. The sp. gr. is greater than unity, and they have 
relatively low mol. wts., high viscosities, and the fall-off in viscosity with 
rise of temperature is great. The thermal stability is good. 

The fundamental structures of the main constituents of the pitch ar 
identical with those found in the oils. By the above treatment the hydro- 
aromatic ring is broken, but the initial products are readily reformed. 

It is concluded that these pitches consist essentially of aromatic polycyclic 
hydrocarbons, Tetramethyl picene approximates more nearly to the bitu- 
minous oil of pitch in its properties. A. O. 


1215. Manuracture or Birumen rrom Non-Aspuattic Crupe. J, 
Hausman. Nat. Petr. News, 7.9.32, 24 (36), 26-35. 


The contention that crudes containing paraffin yield asphaltic residues 
which are unsuitable for road construction is stated to be not entirely correct. 
The paraffin content of the crude is not the cause of the difficulty in producing 
a satisfactory residuum from a crude containing little or no asphalt. “* Only 
the composition of the crude is significant, particularly the presence of hydro- 
carbons that are asphaitogenic.”” The preparation and properties of blown 
bitumens by the existing processes are discussed. It is pointed out that 
the residues from paraffinous crudes containing appreciable quantities of 
asphalt have indefinite solidification points, which property is increased 
when the asphalt sas been removed by refining. The phenomenon is em- 
phatically ascribed to the colloidal state of the asphalt. It is stated that the 
black colour of a bitumen is due to a colloidal suspension of carbon. The 
conclusion is reached that the formation of the chemical compounds in an 
asphaltic medium is by a process analogous to that which proceeds in a 
photographic emulsion. Asphalt can be produced in a non-asphaltic base 
crude by the polymerisation and oxydation of unsaturated bodies and from 
the unsaturated decomposition products of saturated hydrocarbons. The 
normal cracking processes are therefore suitable for the production of asphalt 
from such crudes. The Dubbs unit is described briefly. The operating 
details of a 43-day experimental run on a flash type Dubbs unit are described, 
and the properties of the residue are given. The sp. gr. ductility and penetra- 
tion of the residues are higher than for a conventionally produced residue 
of the same melting point. Further tables are given showing the properties 
of bitumens prepared by processing the flashed residue with air and with 
steam respectively. H. G. 


1216. Emutsirication or Brruminous Susstances. “ Emulgia.” E.P. 
379, 710, 5.9.32. Appl., 3.3.32. 


Emulsions in gelatinous form are prepared from at least 50 parts of natural 
asphalt melted with 15-50 parts of tar, or at least 15 parts of natural asphalt 
with 15-85 parts of a tar-petrol-pitch mixture, to which 100 or more parts 
of hot water are added. A small quantity of solid common salt (0-5%) 
as coagulant is added to the bitumen-water-mixture while still hot, and the 
mixture is then poured on the road. W. 8S. E. C. 





The 
volatil 


withor 

The 
solutic 
of the 
to the 
scopic 

Ino 
to acdk 


homog 
prepar 


1220. 
A. 
(L.B.P 
distill 
flatter 
E. 
simult 
heat-c 


from t 


Onl: 
sprayi 
The 
discuss 


ABSTRACTS. 469 a 


1217. Brrumen Emusnsion Paints. N. V. P. Schoen and Zoon. E.P. 
381,286, 6.10.32. Appl., 18.8.31. Conv. (Holland), 19.8.30. 

The material consists of a mixture of an aqueous bitumen emulsion, a 
yolatile organic solvent and an emulsifying agent. The mixture is re-emulsi- 
fied and a pigment added together with a drying oil containing a siccative 
and/or resins. W. HH. T. 


1218. Conwrarvers ror Aspuatt. J. M. Sanders. E.P. 381,632, 13.10.32. 
Appl., 23.7.31. 

A process is described for the treatment of the interior surfaces of metal 
asphalt container which have acquired a coating of magnetic oxide film as a 
result of heat treatment during manufacture or a film of ordinary rust, 
whereby the asphalt can be easily and cleanly detached from the container 
without application of heat. 

The process consists of spraying or applying in any convenient manner a 
solution of an acid or an acid salt. The evolution of hydrogen at the surface 
of the metal loosens the oxide and prevents the adherence of the bitumen 
to the metal. Non-adherence is further assisted if the solution is of a hygro- 
scopic nature and the ingredients are selected with this object in view. 

In order to restrict the action of the reagent on the metal, it may be necessary 
to add an inhibitor such as glue, gelatine or casein. This, however, is un- 
necessary if ortho phosphoric acid is used in combination with a salt such as 
chloride or nitrate of an alkali metal. 100 g. of reagent is sufficient for 
35 gallon container. 8. B. 


1219. Emunstons. W. W. Groves (Comm. from I. G. Farbenind A.-G.). 
E.P. 381,933, 27.9.32. Appl., 27.5.31. 

The patent deals with the manufacture of emulsions suitable for application 
with a brush or palette knife. Finely divided siliceous earth (kieselguhr) is 
homogeneously mixed with an aqueous bituminous emulsion. The latter is 
prepared by emulsifying a bituminous substance with the aid of humic acid. 

WwW. a. 'D. 
1220. U.S. Parents on ASPHALTS AND FLUXEs. 

A. Loebel. U.S.P. 1,881,753, 11.10.32. At least 20% of SO, extract 
(L.B.P. at least 250°C.) is added to an asphalt base oil, and the mixture 
distilled in the presence of air to give an asphalt having a penetration curve 
flatter than that normally obtained. 

E. W. Beardsley. U.S.P. 1,883,745, 18.10.32. Converting oils and 
simultaneously recovering asphalt. Conversion products, together with a 
heat-carrier gas, are mixed with asphalt-containing oil in order to vaporise 
from the latter, non-asphaltic material. W. H. T. 


See also Abstract No. 1259. 


Special Products. 


1221. Spray Frurps, Il1.—Emutstrrers anp Soaps CONTAINING SPRAYING 
Oms. R. M. Woodman. J.S.C.J., 1932, §1, 358T.-360T. 
Only emulsifiers which give stable oil-in-water emulsions are useful in 
spraying ; the reverse type can only be used as weed-killers. 
The effect of mechanical violence on the preparation of stock emulsions is 
discussed. 
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An attempt has been made to prepare cheap, common emulsifiers for use 
with hard waters. Useless substances tried include sodium silicate, linseed 
preparations, aqueous rubber latex, etc. 

A number of formule are given for the preparation of stable soaps 
containing insecticidal and ovicidal oils. Briefly the procedure was to melt 
coconut oil with resin and/or oleic acid and/or casein and paraffin wax. (Casein 
forms a hard water emulsifier, and the wax gives a more adherent spray film.) 
Mineral oil is now stirred in, and 40% aqueous alkali added. Products made 
with the formule given gave good oil-in-water emulsions in 15% conc. on 
shaking vigorously or soaking in water and then gently shaking. In these 
preparations, however, the proportion of toxic oil which can be held is much 
less than that present in a good stock emulsion (70-80%), and their adoption 
cannot at present be advocated in spraying. ca C. 


1222. AurpHatic AND Hyproaromatic Oxipes. Schering-Kahibaum A.-G. 
E. P. 378,759, 18.8.32. Appl. 31.12.31. Conv. (Germany), 14.1.31. 
Halogen-substituted compounds containing a hydroxyl group adjacent to the 
halogen group are passed over catalytic material consisting of metallic oxides or 
salts precipitated on carrier substances—e.g., pumice or Kieselguhr. _8. B. 


1223. Atconors. Bataafsche Petr. Mij. E.P. 378,764, 18.8.32. Appl. 
13.1.32. Conv. (U.S.A.), 14.1.31. 

The process depends on the hydration of olefines under conditions of 
elevated temperature and pressure in the presence of a solution or suspension 
of a heavy metal sulphate acting as a catalyst. The process may be worked 
either continuously or batchwise. For continuous working, the olefine 
containing gas is introduced at an approximate rate of 7 litres per min. into 
the reaction vessel containing an 8% aqueous solution of zinc sulphate at a 
temp. of 286° C. and press. of 210 atm. The products of reaction are withdrawn 
and condensed in the usual manner, unreacted gas being recycled through 
the system. 

The optimum conditions depend on the nature of the olefine dealt with, 
but, in general, pressures of not less than 100 to 200 atms. and temps. of at 
least 275° C. to 325° C. are employed. 8. B. 


1224. Treatment or Muverat Bracks. P. Schidrowitz and Bideford 
Black, Ltd. E.P. 380,970, 29.9.32. Appl., 20.10.31. 

Carbonaceous shales (mineral blacks) are treated for the concentration of 
carbon by washing with a dilute solution of alkali (e.g., N/100). The alkali- 
treated sludge is allowed to stand for 24 hours, after which it is filtered, the 
filtered material being dried at 150°-300° F. W. H. T. 


1225. Hicner Axtconors. British Industrial Solvents, Ltd. E.P. 381,185, 
26.9.32. Appl, 25.6.31. 

Ethyl alcohol is converted into higher alcohols with the formation of only 
small amounts of undesired compounds by passing ethyl alcohol vapour 
together with hydrogen over a heated catalyst. The latter consists of alkaline 
earth metal oxide activated by the presence of less than 10% of one or more 
of the catalytically active metallic oxides. The reaction is carried out at 
200°-400° C., the higher temperature being adopted when operating under 
pressure. W. HH. T. 
1226. Assorprinc Oterines iN Strone Acips. Bataafsche Petr. Mij. 

E.P. 381-723, 13.10.32. Appl., 15.10.31. Conv. (Hol.), 4.11.30, 

In strong acids such as sulphuric, phosphoric or sulphonic acids, olefines, 
either in the pure state or in admixture with other gases, can be still further 
increased without the formation of undesirable oily polymers by effecting 





r Use 
nseed 


soaps 
melt 
asein 
film.) 
nade 
. On 
these 
nuch 
otion 


ABSTRACTS. 471A 


the absorption under such conditions of acidity as are known to cause the 
formation of hydrolisable compounds. The absorption is carried out in the 
presence of a double compound of ferrocyanic or ferricyanic acid with 
hydrocarbons with one or more double bonds in the molecule. 

Alternatively the double compound may be isolated by neutralising the 
acid with soda and extracting with ethyl acetate and the compound added 
to the acid before passing in the olefinic gases. 8. B. 


Refining and Refinery Plant. 


Mopern Rerintinc Metuops. A. L. Foster. Nat. Peir. News, 
31.8.32, 24 (35), 36; 14.9.32, 24 (37), 27; 28.9.32, 24 (39), 29. 


A brief history of the methods of refining crude petroleum is outlined. The 
disadvantages of indifferent fractionation, and decomposition by local over- 
heating of the original shell type still, were first attacked by the introduction 
of steam into the still. Thus, operating temperatures were lowered, and by 
producing turbulence in the charge, local over-heating was reduced somewhat. 
The introduction of the fractionating column was the next important 
innovation. The early columns consisted simply of open vertical cylinders 
which effected a certain rudimentary fractionation to yield slightly narrower 
cuts. The packing of the towers improved their efficiency by increasing the 
intimacy of contact between vapour and condensate. The early packed- 
towers used coiled chain, bricks and similar derelict material, and these were 
displaced by towers packed with material made for the purpose. The 
present bubble cap tower represents the latest stage in fractionating column 
design. Short lengths of pipe are fitted into each hole in perforated platforms, 
and these are covered with caps with slotted or serrated edges, and a definite 
layer of condensate is maintained at a certain depth by means of a weir. The 
shell still has given way entirely to the pipe still, and the time of heating of 
the charge has been reduced from many hours to the few minutes required to 
“flash” the oil in a tube of about 5 in. diameter. Decomposition, with its 
attendant loss by gas and coke formation, is thereby minimised. Decompo 
sition has been further reduced by the adoption of vacuum distillation which 
further reduces operating temperatures. Developments in furnace design 
have had the object of reducing local over-heating. Processes are mentioned 
in which inert vapours are heated in separate boilers and led off to uctual 
contact with the pipe unit. In another process, rotating vanes situated 
concentrically in the tubes of the pipe still maintain a continuous film of oil 
on the tube walls. Chemical and physical methods of treatment have also 
aimed at still further improving the quality of refined products by removing 
the undesirable constituents. Sulphuric acid washing and filtration through 
activated clays remain the principle devices under this heading. Paraffin 
wax has always caused considerable trouble to the refiner, and the method by 
which it is removed from the distillate v=ally affects the distillation process 
and vice versa. All methods for its removal consist of inducing the wax to 
crystallise into a form easily removable by filtration or centrifuging. In 
general, the distillates are cooled to induce crystallisation, the rate of cooling, 
and the fact that the oil is or is not stirred during the cooling affecting, in a 
large measure, the physical form of the wax. The cooled oil is usually 
diluted with a light spirit before further treatment, and clay is sometimes 
added to produce a more porous cake on the filter press, H. G. 

20 
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1228. Wooprre Cray. E. R. Lederer and E. W. Zublin. Nat. Petr. News, 
31.8.32, 24 (35), 27-33. 

Woodite clay is a sub-bentonitic clay occurring in the north-western part 
of Oklahoma, near Woodward. It is estimated that 200,000 tons of the clay 
are available, and the deposit is situated below an overburden of volcanic ash, 
The properties of the clay and the method of preparation are discussed. The 
clay, after acid treatment, is particularly suited to the pulp contacting of acid. 
treated lubricating oils. Details of the efficiency of “* Woodite” are given 
against ‘“‘ Palex" clay as standard, with which it appears, in all respects, to 
be as good. The constitution of the clay is discussed to some length. It is 
suggested that the active principle in the clay is an aluminium derivative of 
disilicic acid, and data is given which tends to show that efficiency varies 
directly with the number of hydroxyl groups in the molecule. This con. 
tention is strengthened by the fact that drying reduces the efficiency of the 
clay and that dried clay may be reactivated by treatment with steam at 
100 Ib. pressure for 15 minutes. This reactivation may be carried out in the 
oil/clay mixture. Further, drying in the presence of superheated steam 
leaves the clay unimpaired, since it is assumed that only uncombined water 
is so removed. Clay, so dried, however, becomes inactive on exposure. The 
mechanism of the decoloriging process is discussed and some tentative 
suggestions made. Woodite clay has been used satisfactorily to bleach 
cottonseed oil in the presence of an inert oxide, such as magnesium oxide or 
lime, to neutralise the free sulphuric acid in the clay. H. G. 


1229. CuarrricaTion oF Om By Firrration THroven Parser. A. L 
Foster. Nat. Petr. News, 12.9.32, 24 (41), 30. 

It is claimed that the extremely fine suspended matter often left in a clay- 
treated oil by the ordinary filter press may be completely removed by filtration 
through paper. The oil, after agitation with clay, is passed through a Moore 
Press fitted with the conventional duck cloth filters. It then passes to a 
Shriver Press in which the plates are covered with filter paper backed by 8 oz. 
duck filter cloth. The latter functions merely as a reinforcement for the 
paper which might otherwise not withstand the pressure. The press and the 
particular paper used are described. The oil is heated before filtration to a 
suitable temperature to reduce the viscosity, and hence the pump line pressure. 
It is stated that 50 Ib./sq. in. is the maximum pressure necessary even when 
the papers are beginning to choke. It is claimed that oils so treated have 
been greatly clarified, colour instability eliminated, ash greatly reduced and 
demulsibility improved. H. G. 


1230. Marertars AVAILABLE FoR MANUFACTURE OF EQuIPMENT FoR OIL 
Inpustry. R. J. Allen and F. B. Applegate. Oil and Gas J., 13.10.32. 
31 (21), 12. 

The article deals mainly with the question of correct selection of material 
to be used in the construction of various parts of pumps and compressors. 
The physical properties and resistivity to corrosion of a number of metals 
and alloys used in construction are stated. The general problem of corrosion 
is discussed. R. A. E. 


1231. Perroteum Rerrveries in THE U.S., Janvary Ist, 1932. G. R. 
Hopkins and E. W. Cochrane. U.S. Bur. Mines Inf. Circ., July, 1932. 
According to reports received by the Bureau of Mines there were 473 
completed refineries and 6 under construction in the United States on 
January Ist, 1932. This is an increase of 38 over the number of completed 
refineries reported at the beginning of 1931, and is the largest annual increase 
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for a number of years. Most of the new refineries constructed are situated 
in E. Texas and in the Mid-Continent. The total daily capacity of all 
refineries was 40,240,428 bris., but there were 108 idle refineries. According 
to data available on crude intake, in 1931 refineries operated at an average 
of only 65% of their capacity, as compared with 78% in 1929. A list is 
provided of all the refineries showing the name of the operating company, 
location, daily capacity and type of plant available in each case. The plants 
are divided under headings such as skimming, complete, asphalt, topping, etc. 
The information is also summarised by districts and by types of process. 
R. A. E. 
1232. Purrrymsc, Repvuctnc anp/or Desvutruuristnc Carson Com- 
pounps. H. Rostin. E.P. 378,437, 8.8.32. Appl., 17.431. 


The process relates to the desulphurising of liquid or gaseous carbon com- 
pounds excluding acetylene by passing them over freshly reduced and finely 
divided iron ore at a temp. ranging between 220° and 300° C. 

The iron ore (minette) which forms the active material is first reduced 
either wholly or partially by passing hydrogen or a gas containing hydrogen 
or carbon monoxide over it at an increased temperature. As a result of this 
treatment, the ore becomes a pyrophorous and highly active material with a 
porous structure. 

The ore which may be admixed with other ores such as those of copper 
and nickel is packed into a receptacle of tower or pipe form. The ore, arranged 
in layers, is reduced at a temperature of 300°C. by means of hydrogen or 
other reducing gas free from hydrogen sulphide. When the ore is sufficiently 
reduced, the material to be treated (oil or gas) is passed over the activated 
ore with or without hydrogen according to the effect it is desired to attain. 

8. B 


1233. Heat Excuancer. G. Mertens. E.P. 378,439, 5.8.32. Appl., 
5.5.31. Conv. (Belgium), 20.5.30. 

Means are provided to increase the velocity of the heating medium, thus 
securing more efficient heat exchange. 

The invention relates to a water heater which comprises in combination 
a boiler and a tank containing a number of vertical heater tubes. The upper 
and lower portions of the boiler and tank are connected by pipes through 
which the vertical heater tubes are extended for the length of the boiler, the 
whole forming a closed circuit. 8. B. 


1234. Aromatic HypRocaRBoNS FROM PHEeNoLs. W. R. Madel, W. R. H. 
Hurtley and I. C. L, Ltd. E.P. 378,501, 15.8.32. App., 13.5.31. 
Hydrogenation is effected catalytically under pressures up to 500 atm. 
or higher. Molybdenum compounds—¢e.g., oxide or sulphide—are used as 
catalysts and can be regenerated. It is found that by pre-heating the phenolic 
material to at least 375° C., or preferably to the reaction temperature of 
400-500° C. prior to the reaction, the formation of hydro-aromatic hydro- 
carbons is negligible and consequent separation avoided. 8. B. 


1235. Fivrer Presses. W. Boulton, Ltd. and H. H. Hall. E.P. 378,677, 
18.8.32. Appl., 19.9.31. 
The object of the invention is to provide an improved and easy method of 
traversing the travelling end or King plate of multi-chamber filter presses. 
This is accomplished by fitting a pair of roller or wheel mountings on the 
vertical sides of the plate actuated dircet by a chain and sprocket drive 
suitably geared for manual or mechanical control. 8. B. 
202 





4744 ABSTRACTS. 


1236. Apparatus FoR INDICATING THE Sreciric GRAVITY OF Gasgs 
J. Peutsch A.-G. E.P. 381,170, 26.9.32. Appl., 25.6.31. Cony, 
(Germany), 25.6.30. 


The apparatus consists essentially of a measuring capsule or elastic hollow 
body having a charge of gas subjected to the temperature and pressure of the 
gas to be measured. The capsule is in the form of a thin-walled corrugated 
tubular member, elastic only in its axial direction, its interior being filled for 
the greater part with solid or liquid material. The alterations in the capsule 
are transmitted to a cam which converts them to exact logarithmic values, 

=. &. Tf, 
1237. Apparatus FoR INTERNALLY Coatinc Pipgs. S.A. Constr. de Tuyaux 
sans joints. E.P. 381,307, 6.10.32. Appl., 8.9.31. Conv. (France), 
22.9.30. 

The device consists of a metal rod carrying two elastic plungers; the 
forward plunger is movable and able to slide longitudinally on the rod, while 
the rear plunger is fixed and takes the form of a sphere. Both plungers are 
made of rubber or similar elastic material. 

In operation, the rod is inserted in the pipe so that the forward plunger is 
some distance within the pipe while the rear plunger extends beyond the end 
of the pipe. 

The space between the two plungers is then filled with the coating material 
which on pulling a rope or cable attached to the forward end of the rod is 
spread uniformly over the interior surface of the pipe. 8. B. 


1238. Fivrers. Bosch A.-G. E.P. 381,806, 13.10.32 Appl., 26.1.32. Cony, 
(Germany), 29.1.31. 


Two concentric filter elements, each of which are pervious over their whole 
area, are arranged inside a metal container closed with a cover provided with 
inlet and outlet. 

The outer element through which the liquid first passes consists of a 
perforated single-walled metal pot acting as a coarse filter. 

The inner element or fine filter consists of fabric—preferably flannel, cut 
in dise form, folded on a cage support fitting inside the outer element and 
positioned by a central stay bolt screwed into the case of the filter container. 
Provision is made for escape of separated air. 8. B. 


1239. Tusputar Heat Excuance Apparatus. S.A. Manuf. Gen. Metal- 
lurgique. E.P. 382,098, 20.10.32. Appl., 23.11.31. Conv. (Belgium), 
28.11.30. 

The heat exchanger consists of a plurality of parallel tubular members, 
corrugated fins being threaded upon the tubes at right angles to them. Each 
tube intersects several adjacent corrugations in each fin and is expanded to 
provide a firm contact with the fin. W..H. .T. 


1240. U.S. Parents on Rerinery Pant. 

G. W. King. U.S.P. 1,811,667, 11.10.32. A furnace setting for boilers, 
shell stills, etc. 

G. W. King. U.S.P. 1,811,668, 11.10.32. A charging line for thie interior 
of coking stills. The lower portion of the line is attached to the upper by a 
hinged flange, thus facilitating de-coking operations. 

W. T. Hall. U.S.P. 1,882,568, 11.10.32. A method of controlling the 
amount of vapour formed in vaporizers and for fractionating columns of 
distillation plant. 
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A. E. Hornsberger. U.S.P. 1,882,579, 11.10.32. An improved form of 
tube still with means for regulating the flow of vaporized oil through each group 
of horizontal paralle) tubes. 

R. L. Duff. U.S.P. 1,883,630, 18.10.32. A non-corrodible metallic 
(chromium-iron alloy) lining for the interior of stills, ete. 


Pp. C. Keith. U.S.P. 1,883,934, 25.10.32. Method and apparatus for 


rectifying petroleum under vacuum incorporating a column of rectifying zones. 
W. &. F. 


Cracking. 


1241. FracrionaL OxIDATION AND CRACKING OF PENNSYLVANIA NAPHTHAS. 
J. W. Schultz and A. H. White. Ind. Eng. Chem., 1932, 24, 1277. 


A comparison of air oxidation and cracking of Pennsylvanian naphtha has 
permitted the calculation of the rates and velocity constants of both reactions, 
together with the correlation of the yield of modified naphtha and the quantity 
of gas formed in the two processes with the improvement in knock rating. 
Time, temperature and oxygen concentration appear to be the important 
variables affecting the reaction with air and increasing the anti-knock value 
of the original naphtha, but the material of the tube and extent of surface 
seem to have little effect. The volatility of the finished product is only 
slightly greater than that of the raw material. The reactions of the naphtha 
occurring in the presence of oxygen seem to be similar in over-all effect, 
as shown by the knock rating, to those occurring in the absence of oxygen. 
The rate of the reaction with air is much more rapid than cracking below 
790° C., so that the oxidation process may be considered from one angle as a 
method of accelerating the rate of reaction at the lower temperature. The 
amount of gas formed by either process is a function of the time and tempera- 
ture employed, and the knock rating is a function of the amount of gas 
formed. A given octane number may be obtained by a long-time, low- 
temperature or a short-time high-temperature treatment. These conclusions 
apply only to a single pass process. The velocity constants for both types 
of reaction have been calculated on a monomolecular basis, and the calculated 
values have been used in predicting yields, gas formation and knock ratings 
of the modified naphthas. The calculated results agree quite closely with 
the experimental figures. Equations which express the velocity of the 
reaction in terms of the absolute wall temperature of the reaction tube have 
been formulated both for the reaction with a restricted quantity of air and 
for cracking. An increase in oxygen concentration increases the velocity 
of the reaction of naphtha with air if the temperature of the reaction tube 
is the same in each case. The reaction between naphtha and air occurs 
so rapidly that, under the conditions prevailing in the tests, the temperature 
of the gases rises to be higher than the wall temperature before the gases 
have progressed more than one-third through the tube. The maximum 
gas temperature attained in cracking is in all cases lower than the wall tem- 
perature. The temperature coefficient of the reaction velocity is greater 
for cracking than for the oxidation of naphtha in the presence of air, but 
the actual velocity of the cracking reaction is not as great as when air is 
present until the wall temperature reaches 790°C. When the separate cuts 
which were obtained by fractional distillation of the 300°-400° F. naphtha 
reacted in the presence of air under similar conditions of tube temperature, 
time of reaction and oxygen concentration, the velocity of the reaction 


increased with increase in molecular weight of the cuts undergoing reaction. 
W. H. T. 
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1242. Crackine Varours. P. Letourneur. E.P. 378,688, 18.8.32. Appl, 
15.6.31. Conv. (France), 18.6.31. 


The vapours evolved from the usual type of still are caused to circulate 
through an externally heated reaction chamber at normal pressure. The 
reaction chamber contains a number of mechanically operated metallic 
brushes. The interior of the reaction chamber is thus filled with a contact 
mass, consisting of a great number of small independent elements having 
small interstices between them which are continually changing formation 
in shape and size. These conditions are claimed to facilitate cracking which 
would otherwise necessitate higher temperature and pressure conditions, 

8. B, 


1243. Crackine Hyprocarpon Os. A. L. Mond (from Univ. Oil Prods... 


ete.). E.P. 380,069, 2.9.32. Appl., 2.6.31. 


This is a cracking process in which time, temperature and pressure of the 
operation is controlled in order to obtain desired results. A flowing stream 
of oil is heated to cracking temperature and pressure, and discharged into a 
single enlarged, elongated reaction zone, also maintained under cracking 
temperature and pressure. The hot oil is passed downwards through the 
reaction zone to aid in effecting conversion, but no accumulation of un. 
vaporised oil in this zone is allowed to occur. Separation of vaporisable 
portions from the residue is effected by a lowering of pressure and the resultant 
vapours subjected to dephlegmation and condensation. W. HZ. Tf. 


1244. U.S. Patents on CRACKING. 


J. C. Black. U.S.P. 1,880,716, 4.10.32. A corrosion-resisting heating 
coil for cracking plants built to withstand extremes of temperature and 
pressure. 

J. C. Black. U.S.P. 1,880,717, 4.10.32. Heat from the main cracking 
coil furnace is used to heat oil in an economiser coil. This oil is then brought 
very suddenly to cracking temperature by mixture with that from the main 
cracking coil. 

W. M. Cross. U.S.P. 1,880,836, 4.10.32. Apparatus whereby the heat 
of converted products is used for the distillation of light fractions. 

A. G. Davis. U.S.P. 1,880,851, 4.10.32. Cracking with control of tem- 
perature, fractionation and heat exchange. 

K. W. Bartlett. U.S.P. 1,882,269, 11.10.32. Carbon deposition is 
reduced by maintaining the F.B.P. of the composite reflux condensate equal 
to that portion of condensate derived from the cracked vapour. 


O. Behimer. U.S.P. 1,883,491, 18.10.32. Oil is rapidly heated to cracking 
temperature in a coil, and then passed to a plurality of converters heated in 
order to maintain a desired temperature. 

E. W. Beardsley. U.S.P. 1,883,744, 18.10.32. Vapour phase cracking, 
using a heat-carrier gas. Carbon is removed by means of a scrubbing oil. 


O. Behimer. U.S.P. 1,883,850, 18.10.32. Cracking with reduction of 
carbon deposition. Cracking occurs in a vessel to which no external heat 
is applied. 

H. T. Darlington. U.S.P. 1,884,586, 25.10.32. Two stage cracking, the 
first consisting of rapid circulation by suction through a primary bank of 


tubes, and the second, using the same pump, of circulation under cracking 
conditions through a secondary set of tubes. 
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J. D. Seguy. U.8.P. 1,884,886, 25.10.32. Cracking of light oils (kerosine, 
light gas oil, ete.) with special recyeling procedure. 

c. F. Tears. U.S.P. 1,884,915, 25.10.32. Cracked and fractionated 
vapours are rerun at a reduced pressure in order to obtain a uniform high 
quality distillate. W. H. T. 


Hydrogenation. 


1245. Hyproeenation or Estonian Or SHALE anpD SHate Or. P. N. 
Kogerman and J. Kopwillem. J.Inst.Petr.Techn., 1932, 18, 833-845. 


An account of a series of laboratory experiments on the pyrolysis of Estonian 
oil shale and shale oil under high pressures in the presence of steam, hydrogen, 
etc. The characteristics of the products are given. G. R.N. 


1246. Propvection or Gas Ricn in Hyprocen. Metallgeselischaft A.-G. 
E.P. 380,158. Addition to E.P. 364,407 (10.3.30), 15.9.32. Appl., 
17.6.31. Conv. (Germany), 5.7.30. 

In the parent application, a gas consisting chiefly of H, and CO, and con- 
taining not more than 25% of CH, and CO is produced by increasing the rate 
of gasification in the gas producer. In the present invention, the hydrogen 
contained in the crude gas is recovered by separating the other gaseous con- 
stituents by supercooling them. The heat content of the producer gas, 
especially that of the steam remaining undecomposed in the gasification 
process, is employed for raising steam under medium pressure. This steam 
is brought to the pressure required for gasification by compression by means 
of steam jet pumps. W.H.T. 


1247. Destructive Hyprocenation or Sotip CarBponaceous MATERIALS. 
J. Y. Johnson, Assr. to I. G. Farbenind A.-G. E.P. 380,615, 22.9.32. 
Appl., 5.10.31. 

The initial materials are subjected to hydrogenation under pressure (above 
50 atm.), the resultant products then being subjected to a second treatment 
(after the sufficiently converted products have been removed) in the liquid 
phase and with a smaller amount of free hydrogen. The liquid products 
from the second stage are subjected to further hydrogenation in hy vapour 
phase and in the presence of catalysts (0-01-2-0%). . mS. 


1248. Hyprocen rrom Hyprocarpons. Bataafsche Petr. ss E.P. 
381,072, 29.9.32. Appl., 23.2.32. Conv. (Holland), 28.2.31. 
Hydrogen is prepared from hydrocarbons (e.g., CH,, C, Hy, C, H,) by heating 
the latter above 800° C. with suitable catalysts distributed on carriers. The 
catalysts comprise mixtures of metal oxides of the iron group with acid 
forming metal oxides of the A sub-groups of the 4th, 5th and 6th groups of 
the periodic system having a melting point above 800°C. The catalysts 
are regenerated by heating in the presence of air. W. H. T. 


1249. Destructive Hyprocenation. J. Y. Johnson, Assr. to I. G. 
Farbenind A.-G. E.P. 381,367, 6.10.32. Appl. 2.11.31. 


Distillable carbonaceous materials are hydrogenated (380°-600° C.) under 
pressure (at least 50 atm.) in the presence of finely divided catalysts. The 
latter are added at a point where the initial materials have undergone all the 
heating necessary for bringing the material to reaction temperature. The 
catalysts should be immune to poisoning by sulphur and may be added at 
several points in the apparatus. Different catalysts may be added at the 
different points. W. H. T. 
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1250. U.S. Parents on HybDROGENATION. 


A. Pott and H. Brocke. U.S.P. 1,881,927, 11.10.32. Solid fuel is extracted 
at successively higher temperatures with a solvent (b.p. above 100° (,). 
The extract is hydrogenated in the presence of a catalyst, the undissolved 
residue being introduced into another solvent. 

M. Pier and K. Wissel. U.S.P. 1,881,969, 11.10.32. A fractionating device 
for the products of destructive hydrogenation. W. #H. T. 


See also Abstract No. 1214. 


Chemistry of Petroleum. 


1251. Sywreesis, Purirication anp Certain Puysicat CONSTANTS oF 
THE NorMAL HyDROCARBONS FROM PENTANE TO DoODECANE, OF N-AMYL 
BROMIDE AND oF N-Nonyt Bromipe. B.J. Mair. Bur. Stand. J. Res., 
1932, 9, 457-472. 


The normal paraffin hydrocarbons from pentane to dodecane, n-amy! 
bromide and n-nonyl bromide have been synthesised and prepared in a very 
pure condition in connection with an investigation into the electrical properties 
of insulating liquids. The preparation of each of these compounds is described 
in detail and cooling curves for the several hydrocarbons are included, these 
indicating the degree of purity obtained. 

The boiling points, freezing points and refractive indices of these substances 
have been measured and the values compared with those obtained by other 
investigators who have isolated these products from petroleum. The agree- 


ment, whilst not absolute, is far superior to that usually obtained by’ investi- 
gators on the physical constants of organic liquids. 
Two crystalline modifications of n-nonyl bromide have been discovered. 
D. L. 8. 


1252. Napurnenic Acips rrom Perroteum. 8S. Pilat and J. Reyman. 
Annalen, 1932, 499, 76-83. 


The authors have shown in their previous research on this subject that 
asphalt-free crude oils from Grabownica and W. Galicia, when shaken in the 
cold with sodium carbonate, give the same acid substances which form 
copper salts soluble in light petroleum (Charitschkow's reaction), confirming 
the presence of naphthenic acids. It was queried whether these acids were 
derived directly from crude petroleum or were similar to products obtained as a 
result of the following reactions acid-ester-alcohol-bromide, and by condensa- 
tion to the sodium malonic ester, and finally by condensation with urea to 
form the barbiturie acid derivative. 

Experiments are described in which crude naphthenic acids from petroleum 
distillates were treated with ether and 5%, caustic soda solution to remove 
phenols, and the alkaline extract was washed several times with ether, and finally 
the naphthenic acids were liberated with cold diluted sulphuric acid. The 
acids were esterified in the usual way with absolute alcohol and hydrochloric 
acid and fractionated at 3 mm. pressure into two fractions distilling between 
95 and 170° and 170 and 220°. The esters were reduced with sodium and 
absolute alcohol. The first fraction yielded 86% of alcohols, distilling 
between 100 and 168° at 2 mm. pressure, and on similar treatment the second 
fraction gave a mixture of alcohols distilling between 168 and 200° at 3 mm. 
pressure. The alcohols from the two fractions were converted into the 
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bromides by the action of hydrogen bromide at 134-145°, and then on con- 
densation with sodium malonic acid ester produced naphthene malonic acid 
ester. The barbituric acid derivatives were then prepared by the action of 
urea and sodium and absolute alcohol. 

The same series of reactions was carried out with the haiititibie acids 
derived from crude petroleum, and compared with those obtained from 
the kerosine distillate of the same crude oil. The products obtained from 
petroleum are considered to consist of a much more complicated we 
than the naphthenic acids from the kerosine distillate. W. 8. E. 


Analysis and Testing. 


1253. Improvep Distmiation Trap. E. 8. West. Ind. Eng. Chem. 
Anal., 1932, 4, 445. 

The diagram and description of a trap for removing fine spray from 
vapours is given. In essence it consists of two tubes, the inner one being 
sealed at the top with holes bored a little way down. Over this tube is 
placed a long cap so that vapours passing up through the inner tube change 
direction at an angle of 180°. Condensed liquid returns to the flask via the 
annulus made by the inner and outer tubes. R. E. D. 


1254. DerermMinaTion or Gum in Gasotine. M. J. Mulligan, W. G. Lovell 
and T, A. Boyd. Ind. Eng. Chem. Anal., 1932, 4, 351-6. 

The authors describe a high-temperature air jet method, a modification of 
the Hunn, Fischer and Blackwood method, which is rapid and gives duplicable 
results. A glass beaker, containing the gasoline, is immersed in a constant- 
temperature bath, having a liquid boiling about 200° C., such as ethylene 
glycol. Pre-heated air is passed at rate of | litre/sec. over the gasoline, 
which serves to evaporate the latter and dry the residual gum. The time of 
operation is about 25 minutes. The authors found that oxidation, due to the 
air, is not an important source of error, and compare results obtained with 
data derived from other methods. R. E. D 
1255. Derection anp DererMINATION oF Free SuLPHUR IN PETROLEUM 

Distirxates. M. K. Thornton, jr., and J. E. Latta. Ind. Eng. Chem. 
Anal., 1932, 4, 441. 

A modification of the Halphen method for the detection of cottonseed oil, 
which uses sulphur as one of the reagents, is employed. A mixture of refined, 
unbleached cottonseed oil, carbon disulphide and pyridine in special propor- 
tions is used as reagent with solutions of pure naphtha containing known 
added amounts of free sulphur as the standards. The method consists in 
comparing the colour produced when oil under test is heated with the above 
reagent with that produced in the case of a standard solution. Results by 
this colorimetric method compare satisfactorily with figures obtained by the 
lamp method. R. E. D. 
1256. Mernop ror Testinc THE Low-TEMPERATURE CHARACTERISTICS OF 

Os anp Greases. E. F. Bittner. Nat. Petr. News, 19.9.32, 24 (42), 31. 

The conventional tests, such as pour point, penetration and low-temperature 
viscosities extrapolated from temperature-viscosity curves are not entirely 
satisfactory. A new test called the “ Ball Test” is described, and is claimed 
to be of value in predicting the cold-weather behaviour of lubricants. The 
apparatus consists of: (a) a sample cup of steel tubing 2} in. deep, 1} in. 
outside diameter, 1-5/32 in. internal diameter, and sealed at one end by a 
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Welch plug soldered in. Two steel blocks } in. x } in. x 3/16 in., rounded 
off to conform to the inside curvature of the cup and having a vertical slot 
1/16 in. deep and 1/32 in. wide, are held in place by means of screws, the 
bottom of the blocks being 1-5/16 in. from the bottom of the cup. The 
blocks are diametrically opposite, and serve as supports for the ball assembly. 
(6) The ball assembly consists of a } in. steel ball drilled at one point with a 
1/32 in. hole 1/16 in. deep. A piece of 0-018 in. diameter tinned steel wire is 
soldered into this hole. The wire terminates in a loop 1/8 in. diameter, the 
wire being 1-5/8 in. long between ball and loop. A 1/16 in. diameter cross 
wire is soldered to the bottom of the loop, and the ends of the cross wire rest 
in the slots in the cup block. The ball then hangs concentrically in the cup 
and is equidistant from the bottom and sides of the cup. (c) A cooling bath 
34 in. x 5in. x 4in. deep fitted with a false bottom on which the cups rest 
and a cover with 3 holes 1-} in. diameter to accommodate 3 cups. The bath 
is filled with an anti-freeze solution and placed in a refrigerator. (d) 3 spring 
balances of 250, 1000 and 3000 grms. capacity respectively. The sample cups 
are filled with the grease to the level of the bottom of the blocks, cooled, 
usually to 0° F., maintained at that temperature for 1 hour, and the ball 
pulled out by inserting the hook of a spring balance in the loop of the wire. 
The ball should be pulled at a uniform slow rate, and it is suggested that a 
mechanical device for this operation would have the effect of making the 
pulling conditions constant, and is a desirable refinement for accurate work. 
Practical tests carried out on steering-gear assemblies are described, and it is 
stated that the results of these tests confirmed the predictions made as the 
result of the ball test. With the type of grease used it was found that a ball 
test of over 400 grms. indicated that the low-temperature characteristics of 
the grease were unsatisfactory. Further information may be obtained from 
the test by examination of the ball after withdrawal. The amount of lubricant 


adhering to the ball is a reliable guide to the degree to which “ channelling " 
will occur in the grease at the temperature of the test. A table is given 
which shows the results obtained on a series of greases, and another correlates 
ball tests with the calculated viscosities of a series of oils. H. G. 


1257. DererminatTion or Beeswax tn Canptes. F. W. Power and E. 8. 
Hauben. Ind. Eng. Chem. Anal., 1932, 4, 389. 


A detailed procedure, giving accurate results, is described on the deter- 
mination of saponification number. Potassium hydroxide in absolute ethy! 
alcohol is employed as the alkali, refluxing is controlled and overheating in 
the Kjeldahl flasks minimised. American candles consist of beeswax, 
stearic acid and paraffin, and the beeswax is calculated from the expression :— 
ester number of candle 
ester number of beeswax 


where ester number of beeswax is usually taken as 72. Ester number of 
candle is the difference between saponification number and acid number, the 
latter being determined by titration with 5N aqueous potassium hydroxide, 
at which strength no appreciable hydrolysis of esters occurs. R. E. D. 


% beeswax = 





1258. InpustTriaL ApPLicaTIONs oF THE Uurra Viotet Ray Test. J. Muir. 
Ind. Chem., 1932, 8, 324-326. 

Various ultra violet ray lamps are described, and their use for various 
industries indicated. A quartz mercury vapour lamp gives characteristic 
fluorescences with various petroleum oils, and can be utilised to detect 
adulterants. Ordinary paraffin wax gives a very brilliant fluorescence. 

R. E. D. 
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1259. Recovery or AspHavtric Brrumens From So.iutions Aas Far As 
PossIBLe WITHOUT ALTERING THEIR Proprerties. J. Greutert. 
J. Inat. Petr. Techn., 1932, 18, 846-849. 


A description of a distillation apparatus, involving the use of vacuum 
and CO,, for the recovery of an asphaltic bitumen from its solution in a 
volatile solvent without impairing its properties to any great extent. 

G. R. N. 
1260. Toran Heat anp Sprectric Heat or Aa Serres or FRACTIONS OF 
Perroteum Ow anp Tere Revation ro Orser Properties. Parts 
IX.-XII. H. R. Lang and R. Jessel. J. Inst. Petr. Techn., 1932, 
18, 850-865. 


This article concludes an account of investigations on some physical 
properties of a series of fractions of Miri, Persian and Venezuelan crude oils. 
G.R.N. 
1261. New Morecutar Weicut Micro-meruop. A. C. Bratton, Jr., and 
H. L. Lachte. Ind. Eng. Chem. Anal., 1932, 4, 365-367. 


This consists of a modification of the Victor-Meyer method using micro 
samples. Change of pressure of an isothermal system before and after 
vaporisation of the material is employed as index of molecular weight, the 
volume of the system being known. R. E. D. 


1262. Improvep McLeop Gace anp Manometer. H.S8. Booth. Ind. Eng. 
Chem. Anal., 1932, 4, 380-382. 


The ordinary type of McLeod gage suffers from defect that one particular 
type will only measure pressure over a limited range, and the author describes 
a modified design which will work over a considerable range of low pressure, 
and states that they can be made sensitive over the range from 760 to 
000001 mm. Details for construction are given. R. E. D. 


1263. CowrrisuTion to THE Strupy or Orm-Fietp Water ANALYSIS. 
D. G. Jones and C. E. Wood. J. Inst. Petr. Techn., 1932, 18, 817-832. 
The benzidine method for the estimation of sulphate was carefully investi- 
gated and modified for routine analysis of oil-field waters. Attention is drawn 
to the effect of the presence of calcium and magnesium when this method 
is used, G. R. N. 
1264. Apparatus ror AwnaLytTicat Distintation. W. J. Podbielniak. 
E.P. 380,220, 15.9.32. Appl. 7.8.31. Conv. (U.S.A.), 15.8.30. 


The apparatus consists of a vacuum jacketed distillation column, a reflecting 
surface being provided within the insulated jacket. The column is of very 
small diameter and is provided internally with a spiral coil such that a 
continuous film of liquid is maintained over the wall and the surface of the 
coil without obstructing the column. A cooling chamber is provided at the 
upper portion of the column. W.H.T. 


See also Abstract No. 1276. 


Anti-Detonation. 
1265. Iyrivence or Arr-Humipiry on THE Estimation oF Knocx-RatTING. 
A. W. Schmidt and F. Seeber. Erddl und Teer, 1932, 8, 493-495. 


In a series of tests on knock-rating, carried out in Germany under the 
auspices of Committee 48b of the D.V.M., differences were obtained in the 
results greater than could be accounted for by experimental error 
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As a consequence of this, the effect of atmospheric humidity was 
investigated. Several fuels, including a gasoline of low knock-rating, a 
commercial gasoline, a natural gasoline and a blended fuel, were tested, using 
an air-supply of controlled humidity varying from about 30% to 90%. It 
was found that up to about 45%, relative humidity, the moisture content of 
the air had little effect on the octane number obtained for a fuel, but above 
this figure quite large differences were obtained, ¢.g., 56 octane number at 
40% humidity and 64 octane number at 70% humidity for the poor-grade 
gasoline, 68 octane number at 50% and 76 octane number at 82% humidity 
for the commercial gasoline. The lower the knock-rating of a gasoline, the 
greater, in general, is the effect on the rating produced by increasing the 
humidity. 

The effect of the addition of known amounts of benzole to a fuel, on this 
property, were then investigated, and by plotting the benzole addition, 
relative humidity and octane number on a three-co-ordinate diagram, it is 
possible to reduce the octane number of a fuel to a standard humidity. 

Tables are given showing the average humidities in different parts of 
Germany, and also variations in Breslau from day to day. Very large 
variations may also occur during the same day, ¢.g., from 94%, in the morning 
to 50% at mid-day and 86%, in the evening. E. B. E. 


1266. CorRELATION oF Kwnock-Ratines. C. F. R. Steering Committee. 
J S.A.E., 1932, 31, No. 4, 21-23. 

The problem of bringing laboratory knock-ratings of motor fuels into closer 
agreement with results obtained with cars on the road has engaged the 
attention of the C. F. R. Detonation Sub-Committee for the past year. The 
work herein described consisted of an intensive series of tests on the above 
subject carried out by a volunteer committee of representatives of fourteen 


automotive and petroleum laboratories, using fifteen representative motor 
fuels covering the whole range of fuels marketed in the U.S.A., both on the 
road and in the laboratory. The road tests were carried out using fifteen 
models of cars in general use, and the laboratory tests were made at the 
Waukesha Motor Works, using seven standard C. F. R. engines. 

All fuels were matched against blends of two Reference fuels A. and C. of 
known characteristics. More than 2500 hill climbs were made and 10,000 
observations of knock made. From this data was determined the maximum 
spread of ratings for each fuel on each car, and also the corresponding average 
of maximum ratings. On the basis of this data a road test procedure was 
approved and adopted by the C. F. R. Sub-Committee. This procedure lays 
it down that tests of a sample against reference fuels on the road shall be made 
under optimum knock conditions for each, regardless as to whether or not 
these conditions are the same for both fuels, and the rating shall be expressed 
in terms of reference fuels which will produce maximum knock equal to 
maximum knock on the sample. The final placings of the average road rating 
of each fuel were determined in this way. 

After prolonged laboratory tests, a method was evolved which gave 
substantial agreement in terms of reference fuels with all the samples under 
test. This method is known as the C. F. R. Motor method, and the main 
differences from the old C. F. R. procedure, known as the Research method, are 
as follows: Speed, 900 r.p.m., Mixture temperature (measured between the 
carburettor and intake by thermometer) 300° F., Spark timing 26° before 
T. D.C. at 5-1. Shrouded inlet valve, an improved steam condenser and 
elimination of water pump. Charts are given showing the correlation obtained 
by the different methods. The special parts required must be strictly to 
specification gf Waukesha Motor Co. 
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Acting on the recommendation of the Detonation Sub-Committee the 
C. F. R. Steering Committee on September 12 approved the ‘‘ Motor Method ” 
for general use, but agreed that the old method should not be discarded from 
the experimental standpoint, but should be retained under the title ‘ C, F. R. 
Research Method.” C. H. 8. 


Engines. 


1267. Micnen. Hicu-Sreep Om Enoive anp rts Perrormance. 8. J. 
Davies. Engineering, 1932, 184, 290-3, 333-6, 353-4. 


The engine employs a novel design, there being three pistons to each unit, 
the cylinders being in “star” form and enclosing a common combustior 
chamber. By a special “ coupling triangle,” made of Duralumin type alloy, 
working on additional cranks at the end of the three crankshafts, the torques 
are transferred from the two upper to the lower crankshaft which is the main 
driving shaft. The scavenge pump is enclosed in this triangle and the fuel 
pump drive is taken direct from a point on it. The out-of-phase motion of 
the two upper and the single lower pistons controls the degree of scavenging, 
and allows a slight supercharging action. 

Due to the “star” arrangement of each unit the forces imposed on the 
engine structure, and the piston wear will be reduced. As there are no 
cylinder covers the reaction loads are imposed only on the engine body. 
The combustion is mainly of the direct injection type, the nozzle is of the 
pintle type and the jet a closed one, without port swirl. A special type 
of piston ring has been developed to eliminate the “ gumming up" which 
usually occurs with high-speed two-stroke engines. 

Tests were made to observe thermodynamic performance on a single-star 
experimental engine, and to observe mechanical performance on a two-star 
engine of normal design. A four-star lorry engine had been in service for 
20,000 miles and was quite satisfactory. Tables of results and curves obtained 
from these are given, together with an account of the procedure and apparatus 
used during the tests. 

From these it follows that maximum pressures vary directly with load 
and they are very high at full load. These high pressures are probably 
offset by the distribution of the load between the three pistons of each unit 
and by the low piston speeds. From Farnboro’ diagrams it is seen that 
the distribution of work is affected by the out-of-phase motion of the pistons ; 
at low loads the m.e.ps. of the scavenging pistons are almost negligible. 
Volumetric efficiency does not vary appreciably with load, and the tendency 
with falling speed is to increase the b.m.e.p. 

The author concludes that this design marks a definite step in the develop- 


ment of high-speed oil engines. J. M. F. 


1268. InpicaTors as A MEANS or ImprovinG AlrcrarTt ENGINE PERFORM- 
ance. F. L. Prescott. J.S.A.E#., 31, 361-370. 


A study of engine pressure indicators undertaken by the Material Division 
of the U.S. Air Corps, with the object in view of procuring or developing a 
satisfactory instrument for the study of pressure phenomena in high speed 
aircraft engine cylinders. After preliminary tests micro indicators and small 
high speed indicators of conventional type were discarded owing to small 
size records produced, and inertia troubles experienced with recording drums 
and pencils. Indicators of the optical type such as the Midgley were also 
discarded for the same reason, 
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Regarding balanced pressure types of indicators, details of the R.A.E, 
and Bureau of Standards instruments are given. The latter is described 
as without doubt the most precise of those tested. An attempt was made 
to combine the Bureau of Standards diaphragm element with the R.A.E. 
recording mechanism, with good results in relation to low speed cards, but 
the arrangement broke down due to electromagnetic lag at high speeds. The 
chief objection to this type of indicator is the necessity for supply of high 
pressure gas. Two indicators that produce an electric current varying with 
pressure, and used in conjunction with an oscillograph for recording, are 
described, viz., the carbon pile instrument developed by Martin and Caris of 
General Motors Research Corporation, and the condenser-transmitter type 
developed in Germany and reported in 1930 year book of the D.V.L. Various 
cards obtained with the carbon pile and oscillograph are shown. The conclu- 
sions reached as regards the carbon pile instrument are that while it is 
useful for special problems, it cannot be considered satisfactory for ordinary 
research. The cost, too, is prohibitive. The same remarks also apply to 
the condenser transmitter type. 

Indicators of the sampling valve type are considered to have much to 
recommend them, and details of the best known type, the De Juhasz, are 
given, together with particulars of the multiple element sampling valve 
indicator of Commercial Laboratories. 

Recognising the good points of these instruments, the Material Division 
have developed a sampling valve indicator which is claimed to be highly 
satisfactory. Among the features of this instrument are claimed: (1) 
Complete elimination of connecting passages by locating valve in combustion 
chamber wall; (2) positive mechanical drive ; (3) minimum period of valve 
opening ; (4) elimination of leaks ; (5) minimum backlash. A full description 
of the instrument is given, together with indicator diagrams including records 
taken in induction pipes of supercharged engines. The general conclusions 
reached are that for transient and qualitative work the laboratory electric 
instrument is the best available, whilst for the study of valve timing, super- 
charging and engine development the sampling valve type is probably the 
most useful, comparing favourably in general usefulness with the steam 
engine indicator as related to steam engine development. C. H. 8. 


1269. Enomve Cootmwe. L. Schwitzer. J.S.A.Z., 31, 378-383. 


The paper deals extensively with the problem of liquid cece of auto- 
mobile engines by means of fan and radiator. C. H. 8. 


1270. Exrerrence wirs “C.I.” Encrves in L.G.O.C. Service. A. A. M. 
Durrant. J. Inst. Petr. Techn., 1932, 18, 866-873. 


A concise account of the experimental work carried out by the L.G.O.C. 
under service conditions since 1929 on various makes of compression ignition 
engines. Notes on the fuel and lubricants required for these engines are 
also given. G. R. N. 


1271. Dresexr Enormve Operatine Erricrency 1s Increasep THroven 
THE Use or Exnaust Pyrometers. J. A. Obermaier. Oil and Gas J., 
29.9.32, 31 (19), 70. 

Recording exhaust temperatures at frequent intervals and observing the 
changes indicated will assist operators in reducing maintenance costs of 
Diesel engines and in preventing breakdowns. Since the relationship between 
exhaust temperature and m.e.p. is practically a linear one, plotting the two 
series of readings will show the operator when trouble is developing more 
rapidly than the ordinary observation methods, such as smoke from exhaust. 
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The adverse effects on engine operation caused by overloaded cylinders, 
scaled jackets, clogged exhaust ports, back pressure, sticking of pistons, 
faulty combustion, improper fuel injection, pre-ignition and sluggish burning 
are described, and information given on methods of detecting the causes 
of faulty operation and remedies to be applied. 

The regular routine in an oil engine plant should include a pyrometer 
observation and a recorded nia be of all cylinders at least once or twice a 
day. When the engine is new, it is advisable to take readings every hour, 
and it is recommended that a careful record should be made of each cylinder 
with varying loads to determine the normal temperature for each. Once 
operating factors have become thoroughly established, and steady operation 
obtained, the regular routine method can be applied. R. A. E. 


1272. CaRBURETTING ARRANGEMENTS For I.C. Encines. Solex, Ltd. and 
L. Mantell. E.P. 378,930, 22.8.32. Appl., 21.4.31. 

The patent describes a means of utilising two carburettors so that an 
LC. engine may be run on either of two fuels, petrol or crude fuel. 

J. M. F. 
1273. Cowrrot or I.C. Encrves. L. Gardner and Sons, Ltd., and J. H. 8. 
Gardner. E.P. 380,449, 13.9.32. Appl., 13.6.31. 

The invention relates to governor controlled I.C. engines of the solid 
injection type having a high speed range, such as engines for motor vehicles. 
The control is effected by altering the loading on the governor, which latter 
varies the quantity of fuel delivered to the cylinders. 

Levers, which vary the angular relationship of the fuel pump camshaft 
and engine crankshaft, are interconnected with the accelerator pedal operated 
levers, so that the injection point is automatically advanced as the speed 
is increased, J. M. F. 
1274. Nozzizs ror Liquip Fue. Inzecrors ror I.C. Encines. H. Junkers. 

E.P. 380,687, 22.9.32. Appl., 16.1.32. 

The patent applies to fuel injection nozzles of the type employing an 
inner member fixed in relation to the outer or body member, and provided 
with ports always open to the discharge orifice of the body member, the 
extremity nearest the fuel outlet being maintained, by pressure, in perfect 
contact with the outer member. The object is to provide an injector in which 
distortion of the discharge end of the inner member, by excessive pressure 
at the seating surfaces, is obviated. This is achieved by forming on the 
inner member, at the end remote from the injection orifice, a lateral projection 
which is at a distance, when unloaded, from a contact surface on the body 
equal to that through which the outer ends of the two members move when 
they are pressed together by a pre-determined permissible load. One of 
these members may be so formed as to be capable of undergoing particularly 
extensive elastic deformation under the permissible pressure. J. M. F. 


1275. L.C. Enormves or tHe Liquip Fue. Insection Type. Leyland 
Motors, Ltd., and P. E. Biggar. E.P. 380,934, 29.9.32. Appl., 19.9.31. 
In an I.C. engine in which the fuel is injected into the cylinder and ignited 
by the heat of compression of the air or by an electric spark, the fuel is injected 
into a whirling charge of air in the combustion chamber, formed by an inverted 
truncated conical depression in the piston head, offset from the cylinder 
axis with a wall distinct from the cylindrical walls of the piston. The 
walls of the combustion chamber thus remain relatively hot and so assist in 
maintaining combustion and vapourising any drops of heavy fuel impinging 
on it, 
Thus a satisfactory intermixing of the fuel and air, ready ignition and 
complete combustion are produced. J. M. F. 
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General. 


1276. Procress Report or INTERNATIONAL STUDIES ON NOMENCLATURE 
AND Properties oF Motor Fuers. By American National Committee, 
World Power Conference. J. Inst. Petr. Techn., 1932, 18, 874-879. 

A short review of the present position of international standardisation 
indicating that progress is being retarded by the existence of several inter. 

national standardization associations. G. R. N, 


Coal and Shale. 


1277. Carpontsation or Fvets. C. Pamart. E.P. 380,074, 8.9.32, 
Appl., 8.4.31. Conv. (France), 23.4.30. 


Apparatus is described for the low temperature carbonisation of any 
fuels, but especially of agglutinative dust. The fuel passes successively 
through a rotary pre-heating retort, an oxidising zone and a rotary carbonising 
retort. The oxidising tube is situated in the pre-heating retort, from which 
it receives its rotary movement, the air for oxidation moving counter-current 
to the fuel to be treated. W. H. T. 


1278. U.S. Patents on Coat. 


J. J. Lawton. U.S.P. 1,878,933, 20.9.32. Recovery of light oil from 
acid sludge produced in the purification of crude coke oven light oil by treat- 
ment with sulphuric acid. 

C. Krauch and M. Pier. U.S.P. 1,881,691, 11.10.32. Separation of oil 
from residues of destructive hydrogenation of coal. The mixture is stirred 


with water with an addition of a nuclear alkylated naphthalene sulphonate 
and centrifuged. 

M. Pier and K. Wissel. U.S.P. 1,881,968, 11.10.32. Dehydration of solid 
fuels. The solid is mixed with a liquid fuel at above 200°C. and at such 
@ pressure that the water is separated in the liquid form. W. iH. T. 


See also Abstract No. 1245. 
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Numbers refer to Abstract numbers, P denotes Abstract of Patent Specification. 


Abietic Acid, in origin of oil, 394 
Absorption Oil, reconditioning of, 444 
Absorption Towers, coefficients for, 
491 
Acetylene, oxidation of, 77 
poly ymerisation of, 79, 756 
production of (P), 296 
Acid Sludge, acid recovery from (P), 
376, 841 
asphalt from (P), 930 
burner research, 489 
centrifuging of, 741, 937 
recovery of, 609 
treatment of (P), 777, 1278 
Acidity, potentiometric titration of, 
321 


Adsorption, concentration effect on, 
242 

Aerial Surveying, 334 

Africa, northern, petroleum search in, 


660 
Alberta, bitumen, hydrogenation of, 67 
na gas, pyrolysis of, 67 
Alberta Tar Sands, motor fuel from, 
1115 
Aleohols, from alkyl sulphates (P), 367 
from carbon monoxide and hydrogen, 


(P), 232 


from waxes (P), 378 

from wood waste, 695 

hydroaromatic (P), 365 

isolation of (P), 369 

oxidation of, 80 

production of (P), 1223 

synthetic, from pentane, 1028 

Algeria, petroleum search in, 660 
Aliphatic Mercaptans, properties of, 


Aliphatio Oxides (P), 1222 

Aliphatics, conversion of (P), 851 

Alkyl reve ag reactions in benzene 
solutions, 1068 

Alkyl Sulphides, reactions in benzene 
solutions, 1069 

Alloys, nickel, in marine engineering, 
874 


Amarillo, Texas, helium plant at, 1119 
Ammonia, as neutralising agent, 49 
Ammonia, plant for, 156 

Amyl Acetates, from tane, 1028 
Anti-Freeze Liquids (P), 483 
Anti-Knocks, iron carbonyl detection, 


690 
Anti-Rust Composition (P), 601 





Argentina, §Comodoro 
geology of, 884 
Aromatics, asphalts from (P), 155 
condensation products from (P), 
50, 


, 602 
hydrogenation of, 949 
knock-rating of, 1174 
removal of (P), 1010 
Asphalt, acid-resisting (P), 828 
adsorption of by stone, 39 
by oxidation (P), 930 
colloidal structure of, 1129 
composition of, 150, 927 
containers for (P), 1218 
corrosion test for, 964 
decolorising of (P), 1038 
estimation of in oils, 764 
evaluation of, 1023 
from acid sludge (P), 930 
from aromatic and naphthenic oils 
(P), 260 
from aromatic extracts (P), 155 


Rivadavia, 


paraffins in, 478 
(P) 42, 43, 259, 261, 262, 829, 1220 
properties of, 720 
testing of, 40 
use of, 480 
in rubber technique, 479 
Asphalt-Bitumen-Tar Mixtures, esti- 
mation of, +A 
Asphalt Roofing, 35: 
Asphalt- Rubber iaaterve, rubber de- 
termination, 86 
Asphaltic Mastic (P), 599 
Asphaltic Materials, interfacial tension 
with aqueous solutions, 1025 
Asphaltite (P), 598 
Atmosphere, combustible vapour de- 
termination, 514 
Australia, oil prospecting in, 1106 
shale-oil of, 531 
Auto-Oxidation, 862 
Automobiles, fuel-line temperatures in, 


Autun, France, shale-oil, rotary power 
of, 957 

Aviation, heavy oil engines for, 1083 

Aviation Fuel, safety, 18 


Band Wheel Powers, loads on, 789 
Barbers Hill, Texas, salt dome of, 661 
Barbet Distillation System, 938 
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Bartlesville Sand, compared with 
Woodbine sand, 780 
Bayway, hydrogenation plant at, 1063 
Belle Island, Louisiana, torsion-balance 
survey of, 107 
Bentonites, true specific gravity of, 
1087 
Benzene, carbon disulphide determina- 
tion, 765 
Benzene Synthesis, cobalt catalysts 
for, 308 
Benzenes, infra-red absorption of, 1164 
Benzine, hydrogenation of, 860 
synthetic, comparison with dapolin, 
576 
Benzole, acid washed, refining of (P), 
1150 
“Ibuk” desulphuriser, 1199 
recovery of, gas oil for, 1086 
refining of, 272 
(P), 165, 1203 
total sulphur determination, 966 
Ufer refining process, 126 
Bitumen, adsorption of by stone, 39 
Alberta, hydrogenation of, 67 
analysis of, 962 
asphaltic, recovery of, 1259 
for insulating switches, 726 
from non-asphaltic crude, 1215 
spreading capacity of (P), 151 
use in electrical industry, 1133 
Bitumen Boiler (P), 361 
Bitumen Suspension (P), 1134 
Bituminous Composition (P), 41, 360, 
929 
Bituminous Paint (P), 1217 
Bituminous Road Materials, calculation 
of proportions in, 359 
Black, mineral, treatment of (P), 1224 


442 
Boilers, gas fired, heat balance for, 772 
Boiling Point, determination of (P), 
1173 
Bottom Hole Choking, application of, 
116 
Bottom Hole Data, sand penetration 


and solubility, 786 
Bottom-Hole Pressure, 
proration, 996 

control of, 554 

geological application of, 1098 

interpretation of, 553 

measurement of, 556, 671 
Briquettes (P), 654, 655 
3-Bromocrotonic Acid, synthesis of, 511 
Brucite, for sweetening distillates, 936 
Brunton Compass, measurement of 

m ic intensity with, 110 

Byran w Valve, 1109 
Bryson Oilfield, Texas, 535 


as basis of 





Buckeye, geology of, 1182 
Burma, absorption plant in, 674 
Burners, gas, design of, 901 

kerosine (P), 584, 702, 704, 909, 1298 

oil, 922, 1127 

(P), 477, 611, 925, 926, 944, 1206 

Burning of Oil, 907 
Butadiene, polymerisation of, 954 

reaction products of (P), 166 
Butane, industrial uses of, 570 

reforming of, 799 

specification for, 682 

stenches for, 682 

thermal decomposition of, 513 

use for heating orchards, 774 
Butenes, pyrolysis of, 1027 


California, deep well pumping, 667 
magnetic survey results, 108 
structure and oil possibilities, 545 
torsion-balance results in, 112 

Calorific Value, thermodynamics of, 


Candles, beeswax determination, 1257 
Carbon Black, from natural gas crack. 
ing, 899 
from residual gas, 724 
moisture sorption by, 1031 
(P), 159 
Carbon Chain Molecules, collision areas 
and shapes of, 509 
Carbon Dioxide, free energy of, 1006 
solid, Girdler process, 728 
Carbon Dioxide Indicator, 
519 
Carbon Formation in Engines, 356 
Carbon Monoxide, free energy of, 1006 
Carbonaceous Materials, distillation of 
(P), 532, 656, 657, 984-988, 1004 
Carburettor, C.F.R. engine, 88 
dual (P), 1272 
Casing, deep drilling practice, 338 
Catalyst, cobalt, for benzene synthesis, 
308 


Renarex, 


hydrogeneration (P), 1065, 1159, 
1160 
(P), 300, 304 
rhenium (P), 295 

Caustic Soda, use of in petroleum in- 


dustry, 1046, 1149 


Cement, waterproof, from spent clay, 
1050 


Centrifugal Separation, 874 


Centrifuging, for sludge removal, 741, 


937 
Cetene Number, determination of, 92! 
Charitschkoff's Reaction, 956 
China, early drilling in, 94 
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Chlorhydrins (P), 1035 
Chlorinated Hydrocarbons, stabilisa- 
tion of (P), 1036 
Clay, bleaching, oil separation (P) 35 
for lubricant refining, 1148 
nt, waterproof cement from, 1050 
1 Joodite, 1228 
Coal, dehydration of (P), 1278 
distillation of bad ro 776, 1091 
underground (P), 534 
igdeegenntian of, 880 
nitrogen-hydrogen mixtures from 
(P), 102 
origin of, 992 
products from, 417 
Coal Oil, refining of 
1095 
Coal Sulphur, conversion to volatile 
sulphur, 983 
Coal Tar, analytical distillation of, 982 
for road surfaces, 96 
hydrocarbons from (P), 775 
hydrogenation of, 623 
pitch rom (P), 658 
Coal Tar Derivatives, hydrogenation of, 
949 
Coal Tar Oils, use in Diesels, 717 
Coal Tar Pitch, wax and resin from 
(P), 777 
Coefficient of Friction, determination 
of, 869 
Coke, petroleum, 723 
(P), 496 
use of, 480 
volatile matter determination, 981 
Colloid peng in oil refining, 370 
Colloidal Fuel, 
Colorado, eit Flat, crude oil 
of, 794 
Comodoro Rivadavia, Argentina, geo- 
logy of, 884 
Compressors, materials for, 1230 
Condensation Products, recovery of 
(P), 1038 
use of, 1135 
Condensers, corrosion of, 610 
heat transfer in, 606 
short tube, 731 
Coral Reefs, oilfields and, 1 
Core Bits, rotary, 433 
Corrosion, are welded alloys to resist, 
1145 
combating of, by spraying metal, 
1044 
cracking plant, 737 
pipe-line, soil characteristics and, 114 
well equipment, 117 
Corrosion Prevention, oil products for, 
415 
Counter-Current Washing (P), 850 


(P), 276, 1093, 





Cracking, control of stills, 1053 
Estonia shale-oil, 980 
fuel oil, 1054 
gasoline yield estimation, 1151 
Gyro process, 383 
natural gas, 899 
octane requirements and, 619 
(P), 63-65, 181, 182, 297, 500, 501, 
503, 620-622, 749, 855, 856, 948, 
1058-1061, 1154, 1155, 1242-1244 
Pennsylvania naphtha, 1241 
ween design, 1153 
»ratt process, 498 
processes of, 374 
reaction-velocity constants, 381 
stock selection, 747 
vapour-phasé, 854 
Cracking Plant, corrosion protection, 
737 


Cross, floor tubes in, 179 
Dubbs, modernisation of, 382 
furnace design, 617 
tube drilling, 62 
Creosote, uses of, 97 
Cross Cracking Plant, 
179 
Crude Oil, assay of, 958 
desulphurisation of (P), 120 
evaporation losses of, 1197 
laboratory evaluation of, 631 
lubricating oil from (P), 119, 148 
metallic constituents of, 7 
metering of, 1176 
neutralisation of, 372 
non-asphaltic, bitumen from, 1215 
paraffin wax determination, 959 
refining of, 844 
(P), 1003, -e* 
Cuba, geology of, 88 
Cycloparaffins and Cyeloolefins, thermal 
relations of, 190 
Cyclopropane, radon action on, 861 
Czecho-Slovakia, crude oils of, 118 


floor tubes in 


Daghestan, Paleogene deposits of, 1186 

Dapolin, comparison with synthetic 
benzine, 576 

Density, — <i of (P), 286 

Dehydration (P), 8 

Depolymerisation (P), 171 

Desulphurisation, by copper sulphide, 

630 


by hydrogenation, 504 
(P), 23, 54, 57, 58, 120, 124, 133, 134, 
282, 284, 287, 290, 291, 457, 703, 
1232 
Detonation, phenomena of, 203 
Dichloroethylene, as refrigerant, 727 
(P), 366 
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Dichloromethane, as refrigerant, 727 
Diisobutylene, isomers in, 1070 
structure of, 1070 
2.2 Dimethyl Pentane, presence of in 
petroleum, 1072 
Diolefines, identification of, 307 
polymerisation of (P), 279, 265 
with olefines, 864 
Dispersions, bituminous (P), 154 
Distillates, cracked, acid treatment of, 
1055 
refining of (P), 163, 167, 1040 
vapour phase treatment, 48 
heat content of, 392 
hydrogenation of (P), 184 
lubricating, vacuum batch still for, 
637 
neutralisation of, 372 
pressure, ammonia for neutralisa- 
tion, 49 
redistillation of, 270 
thermal properties of, 395, 517 
Distillation, Barbet system, 938 
uipment for, 1141 
laboratory, 1081 
(P), 1172, 1264 
time economy in, 84 
trap for, 1253 
(P), 61, 172, 377, 613, 852 
processes of, 374 
residuum (P), 60 
two-stage, 1039 
vacuum (P), 289 
Disulphides, from mercaptans (P), 840 
Dijiginski - Varenikovski, Russia, oil 
ion of, 1187 
Djlan- 


abak, Russia, oil region of, 
1185 
Dobrowolski Oilfield, Texas, 546 
Doctor Solution, recovery of, 162 
Drill Pipe, orientation of, 784 
setting of as casing, 995 
Drilling, rotary, steam power for, 434 
Drilling Apparatus (P), 563, 565, 567, 
672, 793, 1114, 1195 
Drilling Bits, rotary, 435 
size effect of, 561 
Drilling Fluid, special oil as, 897 
Dubbs Cracking Plant, modernisation 
of, 382 
Dyes, indigo, solubility of, 238 


Earth Temperatures, 537 
relation to geological structure, 549 
Edwards Plateau, Texas, possibilities 
of, 213 
structure of, 890 
Egypt, borings for oil in, 783 
“ EK. H.” Fuel Injection Pump, 770 





Emulsifiers, for spray fluids, 122) 
Emulsions, bituminous, 1024 
breakdown with stone, 722 
Myer’s test for, 320 
(P), 152, 830, 1216, 1219 
properties of, 721, 1130 
stability of, 1132 
tests for, 963, 1170 
(P), 1139 
separation of (P), 168, 176, 220, 274, 
288, 569, 796, 1003, 1116, 1198 
tar (P), 153 
wax (P), 467 
Engine, aircraft, Junkers Juno 4, 9% 
C.F.R., carburettor design, 88 
Diesel, Guilberson, 523 
Lanova cycle, 873 
Michel high , 1267 
Engines, aircraft, indicators for, 1268 
combustion in 874 
compression-ignition, 874 
combustion chambers, 528 
fuel injection (P), 525, 527 
ignition of fuel in, 205 
starting means (P), 529 
use of for road transport, 1270 
cooling of, 1269 
cooling media for (P), 1177 
Diesel, 874 
ising of, 872 


app’ 

coal tar oils for, 717 

cooling water treatment, 1175 

cylinder liner wear in, 874 

efficiency of, 1271 

for aircraft, 412 

for road transport, 411, 874 

fuel consumption reduction, 475 

fuel injection, 524 

injector valves (P), 526 

knock in, 874 

locomotive, 874 

lubrication of, 29, 463, 464, 768 

turbo-charging of, 874 

use in German navy, 874 

vibration elimination, 874 
exhaust gases and air pollution, 876 
fuel relation to, 329 


heavy-oil, for aviation, 1083 
Schwarts principle in, 975 
characteristics of, 204 
development of, 874 
for road service, 874 
hot-bulb ignition, starting of (P), 206 
injection type (P), 1275 


high-speed, 


internal-combustion, 874 
bearing temperature control, 650 
combustion process, 408 
cylinder head for (P), 93 
exhaust heat determination, 522 
exhaust heat recovery, 874 
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221 Engines, internal-combustion,—cont. 
flame radiation measurement on, 
2 970 
fuel injection (P), 330 
knocking in, 974 
(P), 91 
pistons for (P), 332 
2-stroke (P), 331 
variable compression (P), 92 
220, 274, oil, combustion in, 874 
1198 for road service, 874 
marine, 874 
efficiencies of, 874 
> 4, % (P), 875 
8 turbo-charging of, 874 
solid - injection, fuel control (P), 1273 
spark-ignition, fuel injection in, 328 
Estonia, shale-oil of, 881 
r, 1268 cracking of, 980 
desulphurisation of, 652 
hydrogenation of, 1245 
Ethy l, isolation of, 74 
Ethyl Alcohol, from ethylene (P), 600, 
604, 839 
heat of combustion of, 393 
70 higher alcohols from (P), 1225 
isopropy! alcohol determination, 314 
Ethyl-Aleohol-Water Mixtures, equili- 
bria of, 955 = « 
Ethyl Gasoline, cctane number in- 
crease, 17 
75 tetraethyl lead determination, 319 
Ethylene, ethyl alcohol from, 600, 604, 
839 
heat treatment of, 758 
(P), 347 
, 475 oxidation of, 77 
Ethylene and Bromine, combination of 
on glass, 865 
Ethylene and Hydrogen, combination 
of, 759 
768 _ lene Compounds, oxidation of (P), 
933 
Extrac ‘tion Apparatus, 404 
i, 876 
Fatty Acids, from oxidation products, 
46 
Filter (P), 141, 1238 
204 Filter Press (P), 744, 1235 
Filtration, paper, 1229 
Finger Lakes, New York, geology of, 
’), 206 889 
Fishing, high pressure gas for, 216 
Flame Movement, methane-air mix- 
, 650 tures, 973 
uniform, 972 
Flame Speeds, 767 
522 § Flames, engine, emission spectra of, 766 





Flash-Point, lubricating oils, 961, 1078 
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Flash-Point Tester, Cleveland auto- 
matic, 642 
Pensky-Martens, 325, 407 
Flow in Tubes, whirling (P), 275 
Flow Meters, calibration of, 640 
multiple range, 641 
(P), 849 
Flow Valve, Bryan, 1109 
Fluid Flow, at critical velocities, 942 
calculation of, 1004, 1117 
friction losses, 1045 
pressure drop and heat transfer, 492 
Fluorine Compounds (P), 481 
Flowing Wells, restriction benefits, 339 
Fractionating Column, 322 
design of, 732-734 
foundations for, 773 
laboratory, 520 
Fractionation, heavy oil, 47, 
(P), 52 
selective, 605 
Fuel, aviation, safety, 18, 624 
finely divided (P), 533 
Fuel Injection Nozzle (P), 1274 
Fuel Injection Pump, 770 
Fuel Oil, compression-ignition charac- 
teristics, 472 
consumption tests, 826 
Diesel, Cetene Number determina- 
tion, 921 
(P), 827, 924, 1213 
S.LT. of, 923 
for C.I. engines, 1212 
gravity and CO,, 405 
modern, 834 
refining of (P), 471, 719 
use in water-gas plants, 825 
Fuels, aircraft, 450 
calorific value determination (P) 87 
comparison of, 596 
for merchant ships, 473 
heat values of, 595 
Fullers Earth, dehydration of (P), 173 
Furnaces, cracking still, 617 
design of, 940 
wall construction, 939, 1048 
Fushun, Manchuria, oil-shale of, 209° 


268, 269 


Garber, Oklahoma, crude oil, cracking 


of, 1002 


Gas, butane-air process, 121 


> 


cracking, alcohol from (P), 232 
desulphurisation of (P), 124 
domestic, 680 
flow measurement, 318, 1004 
fruit ripening with, 1088 
fuel, analysis of, 316 
purification of (P), 902 
tar acid removal (P), 806 
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Gas,—cont. 
humidity determination, 1171 
liquefied, 797 
distribution of, 122 
natural, Alberta, pyrolysis of, 67 
carbon dioxide from, 227 
chemical use of, 222 
cracking of, 223 
for carbon black, 899 
flow of, 441 
gasoline from (P), 234 
hydrogen sulphide content of, 9 
hydrogen sulphide removal, 900 
liquefied gases from (P), 1010 
pyrolysis of (P), 1120 
rectification of, 345, 487, 571, 675, 
1041, 1043 
U.S.A. production in 1930, 1085 
utilisation of, 344 
pyrolysis of, 574 
refinery, chemical use of, 222 
reservoir, conservation of, 788 
specific gravity indicator (P), 1236 
use as motor fuel, 812 
Gas Absorption, plant for (P), 1010 
Gas Absorption Pipette, 634 
Gas-Air Mixtures, flame movement of, 
972, 973 
Gas Control (P), 379 
Gas Distribution, gum deposits in, 1005 
Gas Flames, luminous, temperature of, 
639 
Gas Flow, calculation of, 1117 
measurement of, 373 
Gas Injection in Wells, migration of 
, 787 
Gas , detection of, 679 
Gas-Lift, 1113 
kick-off collars, 3 
Gas Oil, carburetting values, 474 
for benzole recovery, 1086 
gasoline from, 452 
oxidation products of, 45 
Gas-Oil Ratios, sand conditions and, 
341 
oS Mixtures, 
combustion, 396 
Gas Reactions, catalytic (P), 283, 445 
Gas Wells, freezing troubles, 429 
Gaseous Explosions, kinetics of, 409 
Gases, analysis of, 633, 635 
carbon monoxide removal (P), 13 
combustion, purification of (P), 805 
conversion of (P), 68, 446-448, 803, 


pressure rise 


cracking, 442, 615, 748 

cracking of, 799 

decomposition of (P), 233 

desulphurisation of (P), 573, 683, 
1009 





Crases,—cont. 
diolefine removal (P), 13 
dissolved, determination of (P), 277 
flue, sulphur acid recorders, 273 
for bright annealing of metals, 4|3 
fuel, drying of (P), 351 
heat treatment of (P), 347, 348 
hydrogen-containing (P), 951 
hydrogen from (P), 228, 303, 364, 
389, 390, 1066, 1246, 1248 
hydrogen sulphide determination, }0 
hydrogenation of (P), 386 
liquefied, handling of, 443 
uses of, 570, 799 
oxidation of, 221 
(P), 802 
refinery, di of, 842 
recovery from, 681, 1118 
treatment of, 371 
selection and use of, 228 
se tion of (P), 12 
sulphur determination, 317 
unsaturateds from (P), 364 
Gasification (P), 718 
Gasoline, analysis of, 
apparatus, 633 
aniline test and knock rating, |(!1 
aviation, 1012 
butane value increase, 618 
casing- . corrosion test, 315 
clay volume and colour and gum, 127 
cracked, 454 
diolefine estimation, 307 
gum inhibition (P), 239 
refining of, 843 
(P), 177 
vapour-phase, 237 
cracking of, 854 
degumming of (P), 697, 700 
desulphurisation of, by hydrogena- 
tion, 504 
(P), 23, 58, 133, 134 
ethyl, octane number increase, 17 
fractionation and sulphur distribv- 
tion, 125 
gum in, deposition of in engine, 120 
determination of, 688, 1075, 1254 
effect of, 807 
formation of, 807 
stability of, 686, 687 
gumming tendency of olefines, 14 
high octane number required, 130 
hydrogenation of (P), 184 
natural, advantages of, 676 
extraction of (P), 234 
knock-rating of, 353 
(P), 575 
stabilisation of, 226 
U.S.A. production in 
1084 
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Gasoline,—coné. 
Pennsylvania, octane rating of, 811 
peroxides and gum in, 81 
rectification of, 734 
refining of (P), 163, 459, 460, 692, 
698, 699, 701, 1017, 1122, 1205 
with phosphorous pentoxide, 577 
refining processes, 374 
research work on, 694 
specifications of, 129, 131, 579 
storage losses, 1013 
straight-run, composition of, 867 
survey of in U.S.A., 19, 809 
tetraethyl lead determination, 319 
thermal expansion of, 236 
thermal properties of, 517 
vapour-lock, rules governing, 128 
vapour pressure, 395, 1077 
yields from cracking stock, 1151 
Genesis of Oil, by high pressure, 1188 
Geo-electric Prospecting, 896 
Geological Mapping, by triangulation, 
104 


Geological Structure, earth tempera- 
ture relation to, 549 
ground water and, 548 
Geophysical Surveying, application of 
seismography, 106 
Brunton compass, 110 
buried casing effect on, 109 
cost of in Gulf Coast, 1190 
effect on development, 1189 
gradiometric, 1193 
gravimetric, terrain effect on, 1191 
reflection method, 894 
torsion balance, calculation of results, 
1192 
use of existing wells, 111 
Germany, Menteroda oilfield, 211 
Gilsonite, soluble (P), 598 
Girdler Process for Solid CO,, 728 
Glow Discharge, hydrocarbon reac- 
tions in, 191 
Glue, linoleum, 1138 
Glycol, mono alkyl esters of (P), 482 
Glycols (P), 375 
Government Wells, Texas, geology of, 
1180 
Gravitational Integrator, 895 
Greases, leather-c ing, 264 
lubricating, flow of, 240 
mineral oil determinati ion, 636 
modern plant for, 465 
testing of, 1256 
viscometer for, 638 
petrol- and water-resisting (P), 919 
raw materials for, 706 
rubber, 44 
Grease Plant, special products from, 833 
Guilberson Diesel Engine, 523 
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Gulf Coast, development in, effect of 
geophysics, 1189 

geophysical work in, 1190 

Gum, in gas distribution systems, 1005 

Gyro Cracking Process, operation of, 383 


Heat Exchange, 493, 847 
formula for, 735, 736 
relation to fluid friction, 846 
Heat Exchanger (P), 380, 1233, 1239 
Heating indirect, by diphenyl, 608 
by hot oil, 607 
Heats of Formation, 399 
Helium, in oil-bearing strata, 550 
plant at Amarillo, Texas, 1119 
Heptane, isolation of, 760 
Hexenes, nuclear synthesis of, 311 
Hopper Canyon, California, geology of, 
1181 


Hot Spot Ignition, oil-air mixtures, 326 
Hydroaromatic Oxides (P), 1222 
Hydrocarbon Acids (P), 267 
Hydrocarbon Mixtures, analysis of, 515 
Hydrocarbon Salts (P), 267 
Hydrocarbons, anti-knock values of, 649 
catalysis of (P), 280 
cathode ray reaction on, 194 
cracking characteristics of, 1152 
fractionation of, 1071 
fusion and transition data, 76 
oxidation of, 1029, 1030 
study of by infra-red absorption, 629 
sulphur dioxide treatment ‘ 292 
treatment in electric arc (P), 285 
a 4 + gases (P), 230, 303, 
, 390, 1066, 1246, 1248 
Hy Phy Sulphide, corrosion of metals 
by, 978 
removal of (P), 57 
from natural gas, 
vapour density of, 85 
Hydrogenation, catalysts 
(P), 1065, 1159, 1160 
catalysts for phenols, 66 
coal-tar derivatives, 949 
desulphurisation by, 504 
Estonia shale and oil, 1245 
hydrogen absorption rates, 863 
low-temperature tar, 385 
(P), 69-73, 98, 136, 137, 183-189, 
299, 301, 302, 305, 306, 387, 388, 


for, 384 


505, 506, 625, 750-755, 857-859, 
953, 1064, 1067, 1161, 1247, 1249, 
1250 

petroleum, 950, 1062, 1156, 1158 


plant at Bayway, 1063 
esmen oil, 1157 
Hydrogenation Residues, oil from (P), 





1278 


391, 
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“ Tbuk ” Desulphuriser, 1199 
Igneous Rocks, occurrence of oil in, 
1 


096 
Illinois, natural gas, hydrogen sulphide 
content, 9 
Inclinometer (P), 792 
Insecticides, 831, 832 
(P), 935, 1032, 1033, 1037, 1038 
Insulating Oil, oxidation effects, 912 
(P), 139, 918 
Insulation, switchgear, bitumen for, 
726 


Iodine, from well waters, 725 
Ionian Islands, geology of, 1101 


Iraq, geology of, 426 
Isobutylene, absorption in acids (P), 
164 


Iso-Octane, freezing point of, 1073 
Isoprene, polymerisation of, 864 


Japan, crude oil, properties of, 342 
Jars, fluid operated ( 
Joints, pipe, fluid-tight (P), 743 
Journal Bearings, friction in, 1123 
film lubrication of, 708 
stresses in, 769 
Junkers Juno 4 Aircraft Engine, 90 


Kansas, Burbank sand of, 991 
source of oil in, 103 
Kayakent, Russia, oil deposits of, 993 
Kentucky, western, geology of, 422 
Kerosine, desulphurisation by hydro- 
genation, 504 
heat treatment of (P), 347 
hydrogenation of (P), 136 
illuminating power of, 583 
refining of, 908 
Kettleman Hills, crude oil, cracking of, 


568 
Kick-Off Collars, use of, 3 


Knock-Rating, 
1265 
correlation with service performance, 
871, 1266 
interpolation method, 327 
jacket and valve temperature effects, 
870 
octane number economics, 691 
relation to chemical constitution, 521 
Korach-Randaccio Process, for recla- 
mation of used oil, 913 


air humidity effect, 


Lanova Diesel Engine, 873 

Lead Disulphide, preparation of, 78 
Lead Soaps, 1021 

Level controls, float type, 941 





Level Indicators for Gasoline (P), 494 

Lime, use in petroleum industry, 65), 
742, 1047 

Lost Soldier, Wyoming, crude oil of, 
1196 


Low-Temperature Carbonisation, 879 
(P), 210, 1277 
Salerni Process, 207 
Lubricants, clay treatment, 1148 
free-wheeling, 588 
high-pressure, 28, 818 
high vacuum, 44 
lead-oleate, 26 
motor, olive oil as, 911 
(P), 33, 469, 590, 714 
pressure, rating of, 705 
Lubricating Oil, acidity neutralisation 
(P), 591 
acid treatment of, 241 
aluminium chloride treatment (P), 
144 
by hydrogenation (P), 137 
carbon formation tendency, 356 
clay treatment, 1228 
dewaxing of, 466 
distillation of (P), 1210 
flash-point determination, 961, 
from crude oil (P), 119, 148 
hydrogenation of (P), 136 
improving flow of, 24 
iodine number determination, 402 
low viscosity, 586 
oxidation of, 1019 
(P), 31, 142, 145, 245-248, 250, 252, 
253, 256, 293, 592, 593, 709, 715, 
822, 920, 1022, 1125, 1126, 1211 
phorphorus removal (P), 254 
prediluted (P), 140 
properties of, 1124 
refining of, 374, 461 
specifications, 589 
testing of, 648, 1256 
used, nitrogen compounds in, 1020 
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Korach-Randaccio process, 913 
(P), 37, 38, 141, 143, 146, 149, 
257, 357, 593, 712, 713, 716, 
817, 916, 1022, 1126, 1211 
vacuum distillation of, 1018 
viscosity index system, 355 
volatility and consumption, 354 
work factor, 462 
Lubrication, aircraft, load wy 27 


Diesel engine com 

} ee 
Diesel engine cylinders. 3 29 
low viscosity oils for, 586 


motor, 915 
viscosity index and, 585 
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Magnesium Hydroxide, use in petro- 
leum refining, 1143 
Magnetometer, 893 
compensated magnetic system for, 
892 
Manchuria, oil-shale, cracking of, 1057 
Mazout, for domestic heating, 1127 
McLeod Gauge, modification of, 1262 
Menhaden Oil, cracking of, 499 
Menteroda, Germany, oi] in potash 
mines, 211 
Mercaptans, identification of, 762 
Meta-Styrene, chlorinated (P), 266 
Metals, annealing of with gases, 413 
corrosion of by hydrogen-sulphide, 
978 
Metamorphic Rocks, occurrence of oil 
in, 1096 
Meters, oil, 1176 
Methane, conversion of, 224 
(P), 123, 231, 349, 350, 800, 801,903 
free energy of, 1006 
heat treatment of (P), 347 
oxidation of, 508 
properties of, 344 
pyrolysis of, 75 
Methane-Air Mixtures, flame move- 
ment, 973 
Methanol Catalyst, reduction of, 193 
Methyl Alcohol, heat of combustion of, 
393 
Methyleyclohexane, isolation of, 760 
Methylcyclopentane, isolation of, 197 
Michel High-Speed Oil Engine, 1267 
Michigan, structure of, 542 
Mid-Continent, crude oil, isolation of 
methylcyclopentane, 197 
isolation of nonane, 198 
Mississippi, crude oils of, 1001 
Molecular Instability, temperature of, 
946 
Molecular Weight, micro-method for, 
1261 
Montana, producing sands, character 
of, 1104 
Moreni, Rurnania, extinction of fire at, 


Morocco, petroleum search in, 660 
Motor Fuel, aircraft, hydrogenated, 18, 
624 
alcohol, stability of, 808 
changes in, 813 
gas as, 812 
ignition quality of, 205 
iron carbonyl! detection, 690 
knocking properties of, 810 
knocking ncies of, 202 
modern, 235, 455, 696, 815, 1201 
octane rating of, 814 
oxidation of, 201 





Motor Fuel—cont. 

(P), 20-22, 132, 580-582, 816, 904- 
906, 1014-1016, 1121, 1122, 1202. 
1204, 1205 

relation to engine, 329 

solid injection, 578 

town’s gas as, 453 

water content determination, 960 

Motor Fumes, air pollution by, 977 
Mud, drilling, 670, 790 

addition of chemicals, 214 

control of, 558 

flow data, 340 

physical characteristics of, 425 

pumps for, 791 

Muskegon, Michigan, geology of, 543 
Myers Demulsification Test, 320 


Naphtha, heavy, redistillation of, 739 
thermal properties of, 517 
Naphthalene, catalytic combustion of, 
763 
Naphthenates, metal, for paints, 1137 
Naphthenes, determination of, 1166 
knock-rating of, 1174 
Naphthenic Acid, determination of, 956 
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